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Etapas amortiguadoras
Conexiones de UHV
Cabeza
Aparcamiento de puntas
Portapuntas
Railes
Cuarzo
Piezo interno
Portapuntas
Wobble-stick
Brida de UHV
Piezo externo

fiffffifl !fl " #%$'&)(
*
$ +-,ffi.0/132547698;:</=$?>=@A$'" .0:B+DCffiE.F#%>Gfl #H+!.Ifl &#D.0JK.ICL:M$ON3>=+!D$P" .0:M.F#%$ /
,ffi.0/O@A>=JK#%flQ+DJKfl EL>GflRJKflQ/G"Q$ :L,ffiflR,ffi.S/=$UTM#V>=,M$W,ffi.SCM/G!#%$YXZ$ /=!flRNY$ J (
*
flffi6[8\:]/=$^>=@<$'" .0:_>=:ffi&.F#%>Gfl #
,ffi.F#D.0JV`M$a+!.B@?CM.0+!!#%$a/$bJF$'T.Fc0$b.0:W,ffi.FD$ /=/G. dJKflQ:7/GflQ+?,ffiflQ+PE>G.FcFfl9.0/e(.0JK!#V>=JKflQ+fJKflQ:MJL(.0:g!#%>JKflQ+?h
.0/Eifl #%D$'ELCM:9D$ +F6
(
8\+!!.j+!.f.0:MJFCffi.0:9!#%$3dkJKflQ@jfll+!.fELCM.0,ffi.mN .F#0dkCL:M>=,ffiflB,M>G#D.0JKD$ @j.0:9!.j$ /EL>G.FcFfl
>=:9!.F#%:ffiflffidon9CM.p.0+q.0/rnsCffi.pTL$'#D#D.f/=$BELCM:9D$<Efl #O/=$B+DCffiE.F#!tJF>=. 6I8;/E>G.FcFflu.Kvs!.F#%:MflB.0+DM($lCM:M>=,ffifl
$ /+!.0@<>GDCffiTflA,ffi.?JFCL$'#DcFflffidi,MflQ:M,ffi.m+!.?,ffi.FEflQ+D>GD$j.0/Eifl #%D$ @?Cffi.0+D!#%$ +F65wx(.0/k.0+!M($ :yE.F"Q$ ,ffiflQ+I,ffiflQ+
#%$ffi(
*
/G.0+O,M.AJF$'#DTLCffi#Dflb,M.jDCM:ffi"Q+!!.0:ffiflffidEifl #?/GflQ+On9CM.A,ffi.0+D/=>Gc0$B.0/zEfl #DD$ @pCffi.0+!!#V$ +Oh{n9Cffi.A$ ,M.0@R($ +
$'Efl #DD$ :m/=$|,M>G&.F#D.0:MJF>=$-,M.HEfl !.0:MJF>=$ /QECM:gD$YXZ@pCffi.0+!!#V$36}fl #A(CL/GD>=@jflffidY.0:m/=$&~fl !fl " #V$'&(
*
$|>=:ffi&.F#%>Gfl #
>Gc0nsCM>G.F#%,M$?+!.O@?CM.0+!!#%$f/=$?EL$'#D!.q!#%$ +!.F#%$j,M.0/o1ffi2546M1s.O$'EM#D.0JF>$m.0/r\gK=KeŁKJKflQ:u.0/onsCffi. d
@A$ :M>GECM/=$ :M,ffiflf,ffi.0+D,M.O.0/.Kvs!.F#%>=fl #0dL+!.mJF$ @?TL>=$ :a/=$ +-ELCM:9D$ +5$ /GflYD$ ,M$ +-.0:aCM:b$'EL$'#%JF$ @<>G.0:g!flffi6
   	



fiffflffi
! #" #$"
%&'()!ffi 
°e!53'</;@8'#>%C"1W(g'k=/;+/;-$+fl-7A/2@@%\#0/;-h+3"/;@A<5@+W#><1k;-.#>'1T/w!&!j/;@.kflw+5!j/;-h3"</2!&"-$+"-.!&%&8"/
"!®(*fl@.#>/;fi<'-.#@>/;-'e¬ !&/¤u;"82c/;3'#K?</;1ffi3"flfiffii3'fl1=#0/;3q#>i"!q?'3'#@%&3'i(/;@>/T(@fl(*fl@.3"%&;1/;@e!j/+%\¦§"@'13"%&/
+,(*;#>'13"%&/;! @"ª<'@%C+/ "1=#>@.,!j/B(5<1=#0/ m!&/Bfi<'-.#@>/5T°e!e/;3'"@3"/;fiffi%&"1=# +,!j/)fi<"-#>@/ 6/;3"%&/
!j/4(<1=#>/6/;-#0/l'-.#>/;A!&'3"'@!j/4<1%:?fl19#D?<1'!o-.B@.:/;!C%&8:/4+b¦§fl@fi)/4%&1'@3"%&/;!Gc /;(5!&%&3"/;1+a/;!¯-."3'#fl@
q_#"@%Cfl@$<51/#>'1-%:?fl1(*"@.%p?fl+%C3:/3"fl1i¦§fl@fi)/+W+%&'1=#>ff+5-%C"@@/5
?
°¯-#0/6/23"ffª<ff"!(%&'8""!q?'3'#@%&3'
X
m(g;@!& #>/;1=#>y"!h#><A*4+,3"</2@8"=]w-,"-#>%C@,@?/2(%&+/2fi)'1#m/23"fl@#>,!&'1=#0/;fiffi"1=#>2c¥+,fi)/;1"@/
ª< !&/afi<5"-.#@>/-.y/;3'"@3"/6/;3'%j/a!j/4(<1=#0/5 3h;@-<5(<"-#>ce'!ff-.%&kfl1a+ !&/4¦§<513"%:?fl1+%C"1=#>)+
-%C"@.@>/(<'+%&1=ufl'@.#%&@7!&/w-%\#></;3'%p?fl1im,/;!C r/;@h!j/fi<'-.#@>/5$°¯!5(%&'8""!q?'3'#@%&3'q_#"@%Cfl@71-?fl!&-.%&@ufl
(/;@/,"!¥+'-(!&/;8:/;fiffi%&'1=#>b%&1'@3'%j/;!g-%&15b#>/;fiA%q?"1y(/2@>/bfi)pufl'@!j/,fi<'-.#@>/,@'-(*"3'# /,!j/,(<51#>/bm
-%\#></2@w/µ?"-.#>/)-.flA@i"! (<1=#>B+!&/ffi-.<(g'@.3'%&iª<51fl-.;#>@.fl-w+5'#>'@fiffi%&1'fi);-"°e!(%&'8""!q?'3'#@%&3'
%&1=#"@%Cfl@"c*/;! ª<u2/B<1%C+B!&/)(<51#>/5cD'-"! ª<@"/;!&%C8:/ffi"! A/;@@.%&+5
£
/ /;(5!&%&3"/;3"%:?fl1a+<1/)+%C¦§Q²
@'13"%&/)+T(*;#>'13"%&/;!¥"1=#>@.'!h-."3'#fl@N%&1=#>'@1ffimy#>+fl-N!&fl-q_#"@15fl-w'-.#>%C@>/ffi)3'fl1=#>@>/2"!3'%&!&%C1+@.
(%C"8""!q?"3q#>@%C3"i°e-.#l(@.pufl3:/y"!7fiffipu%&fiffi%&"1=# "19!j/ +5%&@'3"3'%p?fl15
£
/y-."3'#fl@%C8:/;3'%p?fl1+5b/;fiA*fl-
(%C"8""!q?"3q#>@%C3"fl-'-!&/,ª<5i(*"@.fi)%\#>-.<fiffiu%Cfi)%C"1=#>,'1l!&/;-+%&@."3"3'%&fl15"-^*
£
/ffi/;(!C%&3:/23"%p?;1 +
<1/#"1-.%p?fl1	 5 /<51y-"3q#>fl@Wm
5 /;!K-."3q#>fl@fl(5<"-#>,3";1-%Ckfl<+;A!j/;@W"!g(%&'8""!q?'3'#@%&3'"1y!&/
+%C@"3'3"%:?fl1Bª<<1/2fiAg;-W-."3'#fl@'-"c!Cflkfl@?/;1+fl-.+5w"-#0/fi)/;1'@>/!&fl-o+'-(!&/;8:/;fiffi%&'1=#>fl-o!j/2#"@/;!&'-
+!j/(5<1=#0/)-.flA@.T!&/-<(*"@3"%C;
¨
flA@.i'!¥+%&-.­1b%&15%&3"%&/;!K+5"!fi)%C3"@.fl-3'fl(%&,-.i6/;1l@.:/;!C%&8"/;+,+%\¦§"@'1=#>"-Nfiffi`+%\3:/23"%&;1"-'_UN1/
+'!&!&/;-W6/-%C+"!*#><A*+3"</2@8",-.flA@."!gª<5-+5"-!C%&8"/"!*(g;@.#0/2fi<"-#>@/;-(/;@//;3'"@3"/;@-.
/;!C r/;@.-+¤!&/(<1=#>/51%&3'%j/;!Cfi)'1=#>w'-.#¤(gfl@#0/;fi<"-#>@>/2-ff#>'1¥?
Ł
/'1y-<4(/;@#>¤%&1`¦§"@%Cfl@o<1/;-A*fl!j/2-
+8"/2@.y3"fl1!&/;-wª<,+'-!C%&8:/2A/B+%C@"3q#0/;fiffi"1=#-flA5@,"!h3"</2@8"5i°e!h3"fl1=#0/23'#>y'!q?'3'#>@.%&3' 3"fl1!&/
fi<'-.#@>/5c1'3""-/;@%Cl(/;@>/4/;(!C%&3"/;@!&/B"!e(*;#>'13"%&/;!Gcg#>"1D?
Ł
/y!&<kfl/;@¤/ #>@/pue?'-i+b<1/a!&/;fi)%C1%&!C!j/,fi<5m
1/9+4fl@.cWª<a3";!&k=/;A/^(g'k=/;+/x/x!&/^(/;@#>4-<(*"@.%&fl@b+'!3"</2@8"5D-fl8:/2A/-</:ufl'fi)'1=#>!&/
(/;@#>/;!C#>/)+'!$(*fl@.#>/;fi<'-.#>@/;-"c*ma(gfl@"-#0/ @>/28¥?fl1^'1`3"/;-%Cfl1'-w r.'@3;?
Ł
/B3'%&"@#0/ffi@"-.%&-#>"153"%j/B/B-<
+'-!&%C8:/;fiffi%&'1=#> 3$/2@>/y"!C%&fiffi%&1/;@'-.#>b%C13"fl1=u;"1%C"1=#>2cml#0/;fiA%q?'1(/;@>/ -.%&fiffi(!&%\3:/2@w"!$+%&-.­1 +'!
(*fl@.#>/;fi<'-.#>@/;-"c;(5#0/;fiffifl-(*fl@3:/2fiA%j/2@/;!D#><5Agb+3"</;@8'B/;3q#></2!Gc3'fl1l!&/;-u2/;@%C!&!&/;-ff+3"/;@A<5@
+#><15kfl-.#"1ffi-flA5@T!j/;-ª<i+"-.!&%&8"/,"!¥(*fl@.#>/;fi<'-.#>@/;-(g'@.¦§'3'#0/2fi)'1#i3'%&!G?
Ł
1+@.%&3'c`myª<T6/;3'"1
/^!j/4ufl'8y+y3"fl1=#>/;3'#"!q?'3'#@%&3'¬w<51ª<y1(*`3"/;-iu;"3"'-)'!ff+'-(!&/;8:/2fi)%C"1=#>^%C1"@.3"%&/;!¯;¦§@'3"
/;!Ckfl<1/^+%\3"<5!C#0/2+Dce"-,#0/2fiA%q?'1n3"%C"@.#ª<43"fl1³!j/'!&%Cfi)%C1/;3"%:?fl1+5y!j/^!j/2fi)%C1%&!C!j/ +4fl@.-46/
3";1-'kfl<%&+5)<1/b15;#0/;A5!&¤fiffi r.fl@"?
Ł
/5c5/b!&/ufl"8Tª<-%Cfi)(!C%C3"/"!¥+5%&-­1b+!&fl-(*fl@.#>/;fi<'-.#@>/;-'

#>@>/lfi)r.fl@>/4%&fiffi(g;@.#0/21#)ª<)6"fiffifl-i@:/2!&%&8"/;+a"1n'!Wfiffi%&3'@fl-.3"fl(%Ca#%&'1)-.<nfl@%Ckfl"1"1v!&/
kfl@/;1 ufl"1=#>/r/³ª<9-.<(g;19+%&-.(gfl15"@y+91<'u2/;-4(<51#>/;-4+"1=#@³+9!j/v3:/2fi)(/21/5cN!&nª<91
@'ª<%&'@4/;A@.%&@i"!ff-.%&-#>"fi)/3"/;+/ufl'84ª<5y<1/^(<1=#>/^-y"-#>@.fl(g"/5x°e!3:/;fiA%&^-. @"/;!&%C8:/3'fl1
<1±fi)/;1%C(<!&/;+fl@,Q_`#"@.1
X
N	Nuvo/p3m
q
QPR
]qcW-%\#></;+5"1«!j/fiffi%&-.fiB/A@.%&+/x+"!Nfiffi%&3"@.fl-3'fl(%C °e!
 r.i!&fl15kfl%C#<+%&1/;!D+'!

N	Nuvo
3'fl%&13'%&+T3";1^"! +!Cfl-w(5%&"8'`'!q?'3'#>@.%&3'fl-Nma'!h+i!j/ffi(<1=#0/5
?
°e-.#0/)-
%&1=#@+<3"em¤-/;3:/(*fl@¥+'#@?/;-'c;'1k=/;1306?/;1+fl!&/3"fl1T!j/(%C18:/+¯ª<o+%&-.(gfl15e"!

N	Nuvo
"1T-<i1/;!G
°e1!&/ (/;@#>#>@/;-'@>/4+"!$fi)%C3"@;-3";(%&y6'fi);-¤3"fl!C`3"/;+y<1/;(/2@3:/2fi)%C"1=#>5cK+fl15+b-ffi/;!&r/;1
!j/2-N(5<1=#0/;-1<5'u2/;-wbu%&r/;-"°e!¥¦§<13'%&fl1/;fi)%C"1=#>ffi+T"-#>-.%&-#>"fi)/b"-N+"!C%&3:/2+c(<'-w'! 3"/;fiA%C
+b!j/ (5<1=#0/4-ffi@:/2!&%&8"/B"1xA<'1/l(/;@.#/y3"%&'k=/;-c¥-%C1(*`+5"@ufl'@!&/4+5%&@'3'#>/;fi)'1=#>;ffi°e19#>+
3:/2-c®<1lA<"1l+%&-.­1ffi+kfl<¥?
Ł
/;-"cª<i%&fiffi(%&+w"!306ª<5+T!j/,(<1=#>/)3";1!j/2-N(/;@'+"-N!j/2#"@/;!&'-
%&1=#"@1/;-+"!fiffi%&3"@.fl-3'fl(%Cc1fl-6/ffi/;-."kfl<@/;+)"14#>+)'-.#T#%&"fiffi(*ffi'!¥3:/;fiA%&b->/I#>%&-¦ /;3'#fl@%C,+
!j/(5<1=#0/b!j/,kfl@>/21afi)/:mflfl@"?
Ł
/+!&/;-ufl'3""-'
    '()! #
 "
 " ffi)  
)!'(  
  l
¡

¢
w  )
¢
 	  BGw
¡

¤
t
<@/;1=#>¤"!K+"-/;@@.fl!&!C+¤"-#0/#>'-%C-+`3q#>fl@/;!K65"fiffifl-<-/;+b-%Cfi<!j/23"%&;1"-ff/2#>flfil?Ł -#>%C3:/;-Wª<5T15fl-
6/;1i;¦§@'3"%C+<51/kfl@/;1i/pm<+/w(/;@/N!&/N%C1#"@.(@q#0/;3'%p?fl1T+ff3'%&'@.#0/2- ;A-'@.u2/;3"%Cfl1'-$q_`(*"@.%&fiffi"1=#0/;!C"-'
£
/;-¯-%Cfi<!j/23"%&;1"-$#%&'1"1ffi"1)kfl"1'@>/;!<51/Tk;@>/;1b%&fiffi(*fl@.#>/;13"%&/mb-;1)ª<%C8¥?/;-¯!j/?<15%&3:/¤kfl<D?Ł /¤(/;@/!&/
@'-fl!C<3"%:?fl1+3'%&'@.#>;-¤(@3"'-fl-¤y'-.#>@.<3'#<@>/2-Tfiffi%&3'@fl-.3¥?fl(5%&3:/2-w3"<`m=/4flA-'@.u2/;3'%p?fl1Q_5(*"@.%&fiffi"1=#0/2!
"-+%\¦?Ł 3'%&!G
t
¤"-#0/bfiB/;15"@>/,(<5"+'13";fi)(!C"fiffi"1=#0/2@ffi/*­1/;+%C@<1/b%&15¦§;@fi)/;3"%:?fl1Bfi<`m ?<5#>%C!
~

fffl1b!&fl-$fiµ?q#>+fl-$+5+%&1?/2fi)%C3:/fiffifl!C"3"<5!j/;@ --%Ckfl<'1,!&fl-7(5@3""-.fl-efiffi%&3"@.fl-3D?fl(%C3"fl-h+<@>/21#-<
'u;fl!&<53"%p?;1i#>'fi)(*fl@/;!Gc"-h+"3'%&@'c;-ff3:/;!C3"<!&/;1i!&/;-#>@>/:m;"3'#fl@%&/;- "-(/;3"%&/;!&'-$"1i¦§<13"%:?fl1+5"!#>%&'fi)(*+
!&;-a?/2#>flfiffifl-bfiffifl!q?'3"<!&/;-ª<T3"flfiffi(g;1"14<1a-%C-.#>'fiB/`_3h/;@>/,-.%&-.#"fi)/;-3"!:?/;-%C3"fl-3'flfi)b'!¥1<5"-.#@
-¤%C1=#>"k;@>/;1y1<fiµ?"@.%&3:/2fi)'1#¤!j/;-ff"3"</;3"%Cfl1"-+5 *#fl14+#>+fl-!Cfl-y?/I#>flfiffifl-'1a%C1=#>"@u2/;!&fl-W+
#>%C"fiffi(gw+i¦§fl@fi)/B3";1#%&1</;+/5cK3'fl13"%&'1+y+"-.#>/yfiB/;15"@>/)-<-¤(*fl-%C3"%Cfl1"-Nmu;"!&3"%C+/;+'-
"14#>+bfiffiflfi)'1=#>'
3e@%&fiffi"@/;fiffi"1=#>1'3""-.%C#>/;fi);-N+5T<51(*;#>'13"%&/;!Dª<-.%&fi<5!&3'fl@@."3'#>/;fiffi"1=#>T!j/;-%C1#"@/;3"3'%&fl1'-
"1=#@b!&fl-x?/I#>flfiffifl-"cgm9/ (/;@#>%&@w+n?"!e3:/2!&3"<5!j/;@!j/;-¤3'flfi)(*fl1'1=#>"-+,!&/;-¦§<'@8:/2-Tr."@.3"%&+/;-¤-flA5@
3:/2+/ffi<51b+"!&!Cfl-

?



Xfiff
ffifl
ff
~fl! " # "fl
ff%$
]
XZY

R
]
+fl15+
X&ff
ffifl
ff
~!fl " # #fl
ff'$
]"-N!j/,'1"@.k?
Ł
/b(g2#>"153"%j/2!¥+"! -%C-.#>'fiB/`c-<fi)/ffi+5i!&/b'1"@.k?
Ł
/b(*;#>'13"%&/;!¥+
3:/2+/l<15+ffi!&fl-?/2#flfiffifl-"B°¯!¯-.%&kfl<%C"1=#>ffi(/;-.'-i%C1#"kfl@/;@!j/4"3'</;3"%:?fl1+5 *N#>;1v(/;@/a3"/;+/
<1ffi+"!C!&fl-

?
P(*)
~
ff

)

~
XZY
eSfl]
(/;@/a6/;!&!&/;@¤!j/;-1<qu;/2-(*fl-%C3"%&;1"-¤mufl'!&3"%C+/;+'-"y°$_`%&-#>"1fi<306;-fiµ?'#>+fl-+ffi%&1=#"kfl@/;3"%:?fl1
1<fiµ?"@%C3:/5cff"1=#>@.!&;-)ª<l+"-#0/;3"/v(gfl@ffi-<«-"153"%&!C!&'8;c'-.#0/2A%&!C%&+/;+nm³@>/2(%&+'8l'!+5,+¯"@.!&q#
|.-
Z
¨
(/;@#>"1a<14#>%C"fiffi(gff+!j/;-(*fl-%C3"%Cfl1"-
ff

X
.]ffm ufl'!&3"%C+/;+'-0/
X
.]3'fl13"%&+/;-"c-.i3"/;!&3'<!j/!&/
¦§<'@8:/(/;@>/3:/2+/?/2#flfi)mT(*fl@ #>/;1=#>N#0/;fiA5%q?"1T!j/N/;3'"!&'@>/;3'%p?fl1213
X
.]
?


X
.]542P(G
£
/;-$(*fl-.%&3"%Cfl1'-
(/;@/,"!¥-%Ckfl<%C"1=#>¤(/2-ffi+¤#>%&'fi)(*#>%C"1'1l!&/¦§fl@fi)/
ff

X
 6.]
?
ff

X
.] 7/8
X
.]9 
[
Y


X
.]
P(

~
XZY
 1=]
£
/;-1<'u2/;-ufl'!&3"%&+/;+"-'1l<51l(@.%&fiffi"@fiffiflfiffi"1=#>,-.fl1
/;:
<

X
 =>.]
?
ff

X
 6.] 

ff

X
.]

XZY
@?fl]
(*"@9+'-(<W?"-ffi-y3";@@%Ckfl"1n#@>/;-<51 1<quflx3¥?/;!C3"<!C^+4!j/;-i¦§<"@.8:/;-


X
 A.]
X
3'fl13"%C+/;-,!j/2-
1<'u2/;-N(*fl-%C3"%&;1"->]qc5myª<'+/;1l+'15%C#>%\u2/;fi)'1=#>3'flfi)
/;:
~<

X
 6.]
?
/;:
<

X
 6.] 
[
Y


X
 =>.]
P(

XZY
 /=]
B9C
4
aED
4q\ \2 m
|
\
a
l]\
f
\
a
lu\
aqb
Zj]\GFqj]meju\
fib
Z#^
c
^gZ Z]m
f
4
c
^,Ym
bga
\MZ^kl
bgfVwH
Zol]m3,n^gZ\
aJIowH
Zom3,n^
|
\
c
\yZolu^
|	b
Z
wbgc
m
|	b
sKq^={
D
4&\ j]\0,
b
j
|
^gj
D
4&\gs(\
a
l
b	|	b
Z
c b
Z ,y^
fihtb
Z
|
\
c
^[,nm \
a
,YmT^ B
f
\Ylu\
b
j
bgcebffiL2wH
^&sq\0,
ba&bgfVwH
^&s
a
\fl4&j
bgcebffiL2wH
^/6656NM;s2{
L
j ^ ,nme^Z^
c
j
w
^
h
m
|	b
^ 4
f
\
a
l
b
\
a c
^
h2b
lu\
a
,nme^
|
\
c b
Z
a
4&\2
b
Z
b
j
|
\
a
^
|	b
j]\MZns
c
^gZ Zom
f
4
c
^ ,nm
ba
\yZ
I
^ ,nm
c
mFl ^
a9c
^ ,
bgfih
ju\
a
Zom
wbga9|
\
f
4
c
lumFl4
|V|
\
h
j
b
v
c
\
f
^gZ8Kt^gZolu^OKq^ ,n\
htb
,
bz|
\
f
^gZ]me^
|	b
,
bgfih&c
\:
b
Z ,
bgfibih
^gju^ ^
a
^
c
m@Py^gj
ceb
Z
|
\
I b
j
f
^i^
a
^
c wH
lum,y^/6
QyX
a
ZomTZ lu\
f
^gZ
|	baq|
\
ceb
Z \
I
\,;l
b
Z ,	4
w
^
a
l]m3,
b
Z
h
4&\
|
\
a
Zo\yj_m
fihtb
jol ^
a
l]\MZ B
|
m
I
4qZom
wbga |
\K&m
|
j
wbL
\
aqb
s\yZol]j4!,;l4&j ^
|
\
c
^
L
4q^qst\nl,%666 MYs
c
^Zl]j ^={g\0,;l
b
jume^Z
|
\
c
^gZ
h
^gjol
wH
,fl4
c
^gZ
|
\yvt\
a
,y^
c
,	4
c
^kj Zo\
|
\
I b
j
f
^zv&me\
a |
m
I
\nju\
a
l]\s ,
bgaVf w
\nl
b	|	b
Z
B ,
bgfib
\
cRI b
j
f
^
c
mTZ
fibd|
\
c
^ m
a
l]\
L
j ^
c}|
\,n^
f
m
a&b
M
D
4&\6l]me\
a
\
a
\
a
,fl4&\
a
l ^
c
^Z
|
m
I
\nju\
a
lu\yZl]j ^={g\,Yl
b
j]mT^gZ
h2b
Z]m v
c
\MZ{
c
^
h
j
b
vq^kv&m
c
m
|
^
|
,fl4
w
^
a
lum,y^
|
\ Z]\
L
4&mej,n^
|
^<4
a
^
|
\ \
cec
^Zfl6
   	



fiffflffi
! #" #$"
%&'()!ffi 
£	




fiffflffi
 

m"!
#



u
$

%

!
&


k

Ł
#

')(

*$
ffim

!
	
k
( 

	

+
 

%

Qcª
()*,'-	.ff&(
!
,

$
/0

ff
$1


!2



%

¦
ff3

	
k
(
  
4
°5!26
$ff
!



 3

!¥ª
( *$	ff

1

 


 

fi	.ff7
!
ff

	
8 ?
[
Y
9
V
;:

<  /
~

 
Xfiff
ffifl
ff
~fl! " # "fl
ff%$
]
XZY
4
.=]



!ª
(='$ff

"		

>
  

!


!

'
u
ff



?


$


c



!wª
(@	A


	
u

!




k

Ł

c

!Du!
( ff
4m

!2
( ff
-
B*$
Ł

(
!
,4
3



%
(	


?$


Ł
#ffC$/

'	

'
ª
( 
¦
('




>

	
!
#	ff+',	( '
mD!
# 		
$Dc
 $'7$
	
?,
 
EffC,F
!
$fi






	
!

ª
(G
_
.	


3!.

_
+	.ff7



4$£/	ff+',	( 'H
¦
(




.	
ffi>


!
$
u

!






,*

ff7.
?$
c

!

¦I
	ff7
d
?
[
J
>LK
9
V
;:

<  /
~

XGY
4
[	Ifl]
¬

Ł c
 $'M	?
!
N$
!
$	ff3(
!
$


O'ffP'0'( 	M


'

'
c
	(Q

R


S $
M




$ff
?Aff
!

(
!
$#	T
?
!

C!
$
u

!





U*,'V


	
k
( .
!
A'ff7P	,'( 	R
!

k


4
3W
E
!



'	$	
c !
# 	?
D6




*,'.
?
 
'.

(


_
 		?
¦
$

!
ff

	X
=u
'.Y
!
X

Z!

ª
( 



k
(/(
4u

!


		ff


 #

!
&ffffU[
\^]
?
[
(5
9
V
;:

<
/
~



[
05
9
V
_,`
a
b`
{
b`
XGY
4
[fl[p]
3


>$ff&Yffi

	G		

!

3!
,^







!
30

ff


m

!
>,ffU
­ H

!
H

!


c	.ff&(
!
,

$

?


u
N
ª
(
!
F	

	/
_





/(
 
dffe$
k



2r

 
47tfG>
¦I
ffUF



k
( .ff


ª
( 
'ff7P	,'('
m
 

	Xff7

'
k





'

'
c

r

  bª
( B


k

Ł

m)u!
( ff
 z
( 
ffig( 

4
°
'$ff

E,?
Ł
$
:_
ffe
  
H(



!

	
u
.

YH,	

2²
.

hff7.


4
°57!
$d	.ff&(
!
$



!
-,

ff

dH


( 

'	



(

f

	

-
H	*$



ffi'.

X!.!
$ff7



?
r


&	.ff&(
!
,

$
4
*E
ffU
!
ff

')	&'	$Y*
r
i


(
 
X






ff
!


M0

ff


c*m

ª
( 

!



'"


ff7(>$



!G!
ff.'
!
>,ffU
­ %

!
	.'ffU
X
$(
ª
( i'$ff&Y ffi
j
P
 




'


¦
$
ffi


c



ff


!
'.
"


	


k
!


'',*

ff7.


(h'
!
N
 ]
4
°5
	.'ffU,f>

P
ª
( 
­ 

!


`z
( 


k
ª
( U (



'


!
$	( P


.
!
Y 


!
%

r


7	.ff&(
!
,

$
3
 
	ff
c m

ª
( Xff&( 

6



!
,

ff

G	X


( 

''






!

Ł
ff.	4
¨
g	
ª
( 	Xff&(
!
$c(

ffU,	k
!
u$!
( ff

5c^!.Z6
,Y .	(*
!
)

?$
!

?
r


i	.ff&(
!
$
?



j
'',3
?
r
$3



'.
?$)


h
$
!
,








!
	*$

c^
->
!7¦I
	ff7
ª
(

'$ $	

V!
X
¦





7( P


,4

°
'$

$l!
$
!.!
$ff7

,7

 
.

$
iP


?,

T





 
4
¬

Ł
c
	f(

,

ff

@'
!
T

i(

!

 R

!
=
?
r

c
	(m.ffU
k




'	$*R


!fi!

 R
 ( 

4
UE
,

ff
=
(


?

Y+Rn
o3t
	(
 

 k7ff7
k

Kc
 (BX
!&k ª
( -
$	


-

'
  ¦

Ł



4
°
'"X(

i'$No




!

ª
( -


.

X
$

X( 

#
¦
(
 
,ff7

'
!
ff&(
!
$F'ff7$
k
'
 
4
°e¦

	
u
$ff

'
c

!
'$ffU
­


!
	.	ff7UX(
i

!.
F (



X

Ł
	


E

(

U	.ff&(
!
$
?

4
¬
(
ª
( #(

0

ff
U 
	"n
oMO

.	
ffi>$ff

	
c

Ł
 ( 


6
$

!."

¦I
	ff7U
 

ffi>iU	'
u


-

	',





'	(
'('$


		ff

k$5

7
'

U0

ff

4$£ff&(
!
$
?
-
H	.	ff7$
k
'

c ( 

Ecff 		

 
.Y
!

	p	&'(

k

		( 
ffi'( 	$
 ¦




ff

f
(
m
>$ff7
­ 

Ł



B
!Ck
ff


i

!d



@

!
>,ffU
­ "

!


!.


7ff&(
!
$

q
4BW$ff&Yffi


(*
  


'
!
$
¦
( N?$

	'0

ff
$
ª
( 
r5C
Z
wH
s%,	4q^
aq|	b
Z]m
f
4
c
^
fib
Z
h
j
b
,Y\yZ
b
Zj]\
c
^,Ym
bga
^
|	b
Z ,
bga6c
^\yZol]j4!,;l4&j ^
|
\@4
a
^ F
c
^
|
\
c
^j]\0,
ba
Z luj4),fl,Ym
wbga
C
4 Btssvu M
wLxPy
s&s \yZ
a
\,Y\MZ]^gj]m
b
Zom
f
4
c
^kj 4
a
Z]mTZ lu\
f
^_lu^
aL
j ^
at|
\
D
4q\ ^gvq^kj
D
4&\ 2=^gj]m
b
Z
h
\nj
wHeb |&b
Z
|
\
c
^_ju\,
bga
Zol]j4!,,Ym
wbga
6
      '()! #
 "
 " ffi)  
)!'(  


$
	
!

fl!
@

	',

?



'
!
$#*$
Ł

(
!
,


!
	ff7@	D


( 

'	


!Ck
(

,


!
$
k$

!

?


$4
Ufi

u


'
r
7





!+
X('$/ff&(

6 
D,

ff

1
ª
( 
!
,
z
( 
ffi'(*$




X 	?

m
	ff+',	( '
ª
( fi	


!
(
k
$5


!


!

'
u


YH$

I²


h	ff


P
¦



E

( 






!
'$ff7
­ T

!
	'ffU
c¯mO
( '	V$
:_
ff7$
?
j
ff7

'


!
$-

$
'

'7


!
	ff

 .

"ff

>


kh4^p,ff&Y ffi


!o¦
$




"
?
!

 A

!
$
u

!





-*$	

Y'


!

'ff7P	,'('

	

fdff7
 
W
(*



ffU
m$
pd
!
	.'ffU
c


$-!Nª
(
!
&,

ff

^	Qff&( 
u


ffe$
!
.Y 	ff7

'
c
	
k
(

	( 

 



$ff7.
?
m
ffe$/
r

 
H3
5z
( 


$1
_
	

$fi$	




	$4
p,ff&Y ffi


!
'.ff
E
1	.ff&(
!
$
?

( 


;¦
	

!
ff.'$


2	
u
	$ 
!

6 
'

1	
!
.N?$

.

&	(



4
° !Q!

Ł
ff.	#	"


( 

	'
c

!

k
(*
!ffª
( "


!

?,
A

!
>$ff7
­ Z

!
	ff7
ª
( 7$
?$Y $ff





	
('.
c

R!
"

'



m^u

!.




=

!c





 

ª
( 
!!

u
D
$Y
D!


2
!

(
!
4


!*





 
5



!ª
( 
6
ff

d	'$Y 
r

 B6
ff

5


 
?
!
N$d	.ff&(
!
$





$lu
$	

Hff7
!


O,

ff



( '

	3(

'.ff

ffe
_
ff


ª
( 
u

!


'B>

*
!.
#(
 
F








	
k
(
  

c5ª
( 
6


	
ª
( 
 
(

	ff7

	?
!*
E


ff (>,

$

!



U
E(

ff7


*$	V
?

V(
 O

!

?,

4
¨


ff&Y*$
kc


U'.ff



Tff&(
!
$


>






i

	(


.

')*,'

Y'


!Ck
(
 
X	(
!
'
 
B
¦

 
B


¦
( 

,*

ff7.
?
ª
(  	

>$ff




>&'	.4

'',/




!
( 

H
!
$
ª
(
!.!

k
$ff


myª
( B ( ff7.Y
!
ff7

'F	


!
(
k
$/
'.ff

^ffe$
!
$
k

c


$

	.Y
!


	
'$ff7

'Q $'

(	'f
$*$



)
Q
o
!

(
!5c
1 ( 




_
	'$
!
,1	

ff7
m
/ 

Y
!
ff7


!
/	(
!
>
 


Y	


 
H-'ff7

1




4

	 ffflfiffi fi!"#$%ffi&')(*fi+-,)/.ff
°5!


'



!5ª
( Q	

( 

!
$p

'	$



d

		
!.
-,

ff

p5


!k


'
!

!
(



ffe$
ff

'

'fi)'

G


( 

'&

(

3	.ff&(
!
,

$Dc
 ( 
 

Bu

 

!
BY*$
ª
( 
k


	
!
,
 

 



1,	
$
m7


$ff7.
?$


!
ff7,'	
!
4$©%( 

6
,

f
!.!
$
 




,Y 
!
(
T¦
$

!


- 
h
(
F


ª
( 
!
$
6

m
ff&(
m
	

	.Y
!
B
!

$*$
ffi'


!


	


k
!


'',*

ff7.


( '

4
3W
E
!!
E.ff7

>

'X	

flk
fi
!
ff
h

!



(*
 )ª
()3

$')
!
	ff7Y 
r
	(



4
3W

!xk


	
!E!
$	ff3(
!
$



ª
( T	
!
.N?$ff

#

$
	



(
±k
'
e
( ff
R
 ,

ff



	
ª
( 	

'.ff


!
$
k$


	ff3(
!
$


4¯tfYPff

H ( fi			
5k

 
H
!
( 
U


'



!

	ff7.ff2
Ł




cª
( 
2¦
	


(




'


ff ('$



!
$
>$Y
!
$4
3
$	"	

( 
.f(

ff>
!p

¦I
ffU

$Y
!

c



',	

$
k
('$	


ª
( #
!


	


k
!
	 

( N
?#
!

$*$
ffi'fiff*
!
.

&

!

 !
$
X

'	,

ff7.




$
(

h	ff

ff&(

6 
H
( 	


ª
( 	 		

	%
!



ff

'$ff7.




 
(





!


( YP
!

	*

.
?4£

-

'



!



*$D




?$*,


A	.ff&(
!
$
!
O

6



!

ffi'*
$

fl
$',
'?
Ł
'.
?


!
"ff'
!

cwm



!
'


y¦

!!



!

6 
'

#

'

>$X 
h
(
Xff3( 

6
$

-	() 

 .



4
¬
(
ª
( 

$
ff
h

!
X



!.!

mA6



m
(


 % 
>,Y
!
ff7

	D

	
 
& 





¦

Ł
	.


B	
!

c
	(
	.ff7
!







$

'(*
!
X
!
1


k

Ł
1

>
!$
 (

	'ffU/
!
1	( ff7


!
$2

'	$



/*$


		
!
$

'

'$2*$
Ł

(
!
,
]+6
,

ª
( 
 
	


$*$


 
_

!

$off&( 

6

¦




ff


¦

Ł





Y 
u

 
4
3^
 
r
ff7
!.cL 
 

.

7!


.	
	 




 1,( 

6=m

7!
$5

$
'

'G
!
$	
?,
X!0
 ~21
?
0
q q
]qc
'


$',
'?
Ł
'.
?


!
Hff'
!

 
Y
!

c

!
$H	


'( 



F( +


k
!

c
ª
( @>

'fl.ff7

>


k
u
ff


ª
(A	

=
!

6 
	

=
_

!
.
?$

( 	'$

Y 
u
$




_
Pff

>
!
4
¨
H ( 





ª
( 
c

ffik


	
!GcL 
 
h
(





	
>,ff7

	
!
f'( 
	( '


!
B
!

r
$
?
#

!
$5( P


4o£X 	


.*
!5u


>
r



!
5

'



!
 ff3( 

6 
c
( 	



cg


'
U
3
>$
!
.ff7t>$



c
	(
z

_
Y 
!



D
,'('
!
*$		','$H	'ffU$Eff+
¦






$ 


	




!

	*

.
?
u
$	$Y
!

cfi  

!
fl


k

Ł
fl

'



!f
+
 

¦
( 'ff

	


!





 !

?
!
4
°5!


	


k
!7ª
( 
6
ff

X	

flk


*,'"	
!
.N?$
!
$B	.ff&(
!
,

$
fB
! !!
$ffU
 43
u65no
|87

4
    	



fiffflffi
! #" #$"
%&'()!ffi 
3
	


7(

"$ff7
!
k
¦
$ff
!
k

3ff


!.
i|
hª
( -



!
(
m

Z

¦I
ffU#	ff7.ff2
Ł

?
!

h	ff
 
H#ff3( 

6 
H
(	


c®m

(
m

_
	
lk


'
!
*$'
!
&


k

Ł
-

>
!2

!
	ff7-
5
?
V
_,`
	
X
a b`q] 
V


X

 ]
XGY
4
[
Y
]
 




X
a ]
?
V
`
X
a `q]
XGY
4
[pfl]
°5!
 ff5h	ff
 )

!
)
(*$


Y
4
[
Y
c`ª
( f1(



'



!

 
Q
( 	


c
		

>
!
)	
²
 (
!
	?


!

ffi'

0'
E

		
!.


( 

!



c
1





!

?


1

W
!
,*

>
!.!
$ff




!

	*

.


4
°5!

k
(
  
h	ff

 	

>
!
B


k

Ł


F

$6



!

' 

.
?
c=m
G
!*ª
(F	 

( 

!
,

( 
!




f 	


.*
!



!

!
$
&ff7ffi
!



4

X
a ]
X(


¦
(


?

Lo3l4p
q
L(O(L
$




"i



,

ff

#(



>


k
a cm



X
( ffU0





Y 	B

$H>$
¦
(





Lo3l4p
q
L(O(L
]
 ( 

)

	
.




ff

(

( ff


¦

'
u-
X

h




$
?
U



ff
&!









!

ffi' 


)

>
!


(

 (


B

 ¤k


	

f


!.
#,

ff


u


 
4

X

]
5


 (


¦
(


?
,ª
( 

+
 



!
ff7


-!.


!Gcm"
B>
¦I
	ff73'.

B
!

?$ $
	

Bff&( 

6 
E
( 

4
£&$ 
p_
.ffU$

ffi¦

Ł

? 	
.'3
ª
( 

& $'
r
('


?,
m
*$	$ff7ffi'N?,G


3(
-

!

h	ff
 



!
U
_
 	?



'	



+
 

m



!


'



!




	

( '

4
3^
f
r
ff
!c
!
H$(

	


!
ffflffi
 #


ff7


 
o N3oML(LoML ODm


|
`r
( 	




'
¦I
	ff&(
!
$
?



Y*,	

!
$1	


Ł
$


!D¦
(





!o

!







D!

?
!
4
¬
?
Ł




!




	




!

	*

.
?
!

?
!Kª
( 
	

	


ff

f
!
,Q

$
		.Y ( 




X
?

&(
 -

!.
"0

ff


u


 

c5m,
	 		

'
!




k

Ł


B

ff	?
"
B(

,

ff



(
ak
$

B
!

ffi'
$
4
£

3,(




!


'



! 3
u65To
c



$ff&Y 
c 
	','
=

r
( '


?$	(R*$	$ff7ffi'N?,

$


$
$
k
( ff



d>
#


 ff

d 


 



|87

4
°5

!Gc$!

¦
(



(
X

 ]
$


f(

B


k

Ł




Gcª
( B	X

			'-


ff
-!
&

h




$
?


¦

	
u



!
,

ff

4

X
a
b`']
/(


¦
(


?
"







!




Fff





$ff

'


	
.

'f
B¦
(



U

!


.>


47£)( ff73

Y	E
h

!

u




;¦
	
/(
-
(ff7



	



$

!

!
F

h




$
?
3

!
,

ff

4e£f

$
		( 


$bm
*$	$ff'N$
?
-
H

$
!
$
¦
(



$
cff

'	

$ 
U!
,
¦


	ff&(
!
$ 

ff7t'
k
	
ffiz

_
Y 
!



Dc



!.Bª
( &


	$	


!

k
.
!
$
m

r
( '$
!
$


¦I
	ff77
( 


 
	7*$	

Y	

f(

ff


!.

=

''$

?

	$N
$
$Y
!
$4
°5

!

?$
e

! 3
u65no
c
	
X
a
]qcJ
X

 ] m



X
a
]



!

 
ff




6
$>
(*,
D



Dc


$V

¦
	

'
_
 

&


!

Ł
'
$f
x¦
(



$R

!


.'


4ffi£










'#"
r
( >



.'

>$&

 .



&
_
+	ff

'
!



!
ff7ffi>
!



(	

X



( '


?,


!*

=]qc 6
$>B




'',
!
B $'$ff		.N?$


ffe$

	ff74
° !
*,*$ff	
B
H	
Dc
!
7


k

Ł


&

6

Kco!
U


k

Ł



¦I
	ff7$

%

u
$
?

	
c2!
$E


>

	B
!
$	
?,
"!
,
¦
	
( 


$
¦I

$

$d
$

!&k
(

$


!
$d


'




¦

Ł
	.
?$p
!
$
ª
( /H
r
( >
#!
,
¦
(







!


	


k
!
4
UE
H',N2
¦
(
 
,ff7

'
!

!

6 
	

 	

flk
W
!


	


k
!3
u65To
	()Y ( 




ff7

'$ff




e!
A 	




$e

!
$ 

 



U	(+


k
!
4
°5

¦


c/ 
7		
u

!


$
	
k
( 7(



'



!
ff


!ª
( 


	.Y*


¦I
	ff71	?
!
>
!
,


¦
	

	^

''$


$
^

'
!.
,

ff


	(+


k
!

c
>
"
.	

>


!
$


!
0

ff

1


!gu$!
( ff

4
3
$	
!
3*$	$ff'N$
?
U

!
3
u65no
i'(
u
.
$
ff3(
m



( 

'
!
$& 

 .



-	(+


k
!
4 


k
("	

( 
.&ff&(
m

_
$
ffi>$ff

	
!
$3


		( 




ª
( "
_h6
.Y+
fl!
$


¦


'

	.

>$


&
	>
!


,


!



|87
Gc

!Ck,ª
( 
 
fi$Y 
!
(

'	
u
k
!Zcmyª
( 

	

/

'



!

 #!flk
'

ff&(
!
$4
      '()! #
 "
 " ffi)  
)!'(   

aoo;ffLCM:MJF>GflQ:ffi.0+	
Vd	
h	
$3dgT<hpJ'd9#D.0+!E.0JKD>GN'$ @j.0:g!.
rEL$'#%$ @j.F!#%>=c0$ ,M$ +
EL$'#%$f.0/ofl #%flN .F#.0JFCM$ JF>GflQ:M.0+s6fhffs6fifl
V6-13.ON .mJo(flQ@jflA.0/s(.F#%@A>:ffifl<,ffi.P>=:9!.F#%$ JFJF>0(flQ:a$j,ffiflQ+
JFCffi.F#DEflQ+ffi	

5D>G.0:ffi.fCM:a@a(
*
:M>=@jflA$ /=#D.0,ffi.0,ffifl #q,ffi.?/$ ,M>+!D$ :MJF>=$A$ EM#%>@j.F#DflQ+5N .0JF>:ffiflQ+ ffis6"!#!#$
%
w&
;.0:u.0/fl #%flffi6('$f&CM:MJF>0(flQ:)	
VdMnsCffi.PJFCM$ :9D> tJF$f/=$fJK.F#%JF$ :k(
*
$j,ffi.OCM:]($'!flQ@jflAN .0JF>=:Mflffidffi.0+-CM:M$
&CL:MJF>0(flQ:@AflQ:5(fl !flQ:M$ @j.0:9!.l,ffi.0JK#D.0JF>G.0:9!. 6{}fl #(CM/=D>=@jflffid	
VdHnsCffi. .FN'$ /'(CM$y/=$ JKflQ`ffi.0+D>0(flQ:W,ffi.
CM: ($'!flQ@Afl ,ffi.FE.0:M,L>G.0:M,ffifll,ffi.B+DCS.0:9!fl #%:ffiflffidzD>G.0:M. CM:S@a(
*
:M>=@jfll.0:*,+.-/sdz.0/;:q(CM@j.F#%fla,ffi.
EM#%>=@A.F#DflQ+fiN .0JF>=:ffiflQ+-.0:yCM:l@j.FD$ /&JFJ'6(0I.m/$f#D.F&~.F#%.0:MJF>=$21 3#4 6
     	



fiffflffi
! #" #$"
%&'()!ffi 
 	









3
,'
 

!
.N?$
c
*
!.N¦

!
>/	




$
ª
( 
!.
 
flk
'$ff7$

)!

ª
( 
6
ff

^	?
!
N
 H!
^
o
!

(
!






$ff
7ff
!

(
!
$
c
$
Ł



ff
i!.


#


!
.	


!.


0



Y'


 

co!.

6
ff

F	
	t


ls*
	'

|fiff
Gcm"6



 

r

(h>
 
E

(
D





 
H+	


!






	
 

3


'.( ff
 
ffifl
I0I
©
´
N)

41
fl)©%Y


-¬
© Y*
r
£2

(
_
4
   
¡
 
£

"
_
Pff




ª
( A 

>$ff

"

'fl		.
!

6
ff

i?
!
N?
 


(

	ff7


(
!
''
²

!

lu
$
$
Ł 

ª
( .*
 



h



$-
Ł
 
$

D


!


	( P


.[(

ff


	


 



¦



g(


!
XG¨
N©
]Qc



'(2
Ł 






	


c
 $'@
!



!
	.)


;k
*



!
(


ª
( 





¦
	$


"
)
!

ffi'



BY*
r
#


k

Ł

X
£
°¯°
t
]
*,'


!
	.1'( 
	( '
!"!m
(


ª
( 


i	P
ffi'

	


2
Ł

¬
(
k
3*$'T
!



!
.	
ª
(2
Ł
ff7.


4tf	

ff

)>,ff&Y ffi
V
"(


?
­

R


$

ª
(X('
!
N$ff

 *$'
!
ff $
!
ff&( '	&f

'
h
( 
.


¦

ffi

/

	("	(+


$4
´
ff



'$
!.!

 
(

'ff7

FY*$	
 Tm

$'$
ffi'	N$
?


!P6
$N

F

G*$	)

$ 


!

 
	.


>
!

.Y 




!
#ff&( '	
cm
*$	
ª
( ='?U


'

')

(

$?7
k



,'
u
h4
´

m
ª
( 

>,
?$f'$ff&Y ffi
@!
l(
!
	ff7*,'


!
ff7

. (
!

 

c+
.	
­



m



'(2
Ł

i
A
(	

!
,Y

	,

	

4


!!
3
k
,	',ff


!
ff&( '	
mU!


	
!
$N?$ff

G


!
$

'

'$Q*,'


!


?,ff7*


c !
B
?
!


>,ff

 ff



'HY

ff&Y*$




!

	*



5cm

$',
'	.N?$ff

 
!6
$N

fi









'B

$
(



r



s
,'


mBª
()


(

'	7

Y 	
!
-ff&(	'4
3
$'


!
,o




!
(	
$
^
!
$
ª
(
!.!

k
$ff

+

>/'	.
!
$
6
ff



Y'





B!
/
m
(



	.ff&(
!
,

$






$ff7.
?-ff
!

(
!
$
c 6
$Y 
  
('
!
N
 

!


'



!
	ff7.ff2
Ł


 3
u65To
*$	$ff'N
 
*$	D
!5


4
°
'

	


k
!
)	P
k
!
ff7

	#


(*

*$	

(	


$
5c
 ( 	

( 
R


(*

$ff

'
!
j


		( 

?
 S$#
Y
IO

!


	.

>$

 ¬
(
X
I2I5[]qcNª
( 
u
	ff


ª
(-
ª
( .	)(
k
	

 

>
k
.	ff


@!

k


'$

Z



¦



f

FY

ff&Y $




$


,ª
(	

>,ff

E-


	

(*$


4
   	



|
T°5

!

flk
	$ff7

@Y*,		
 m

?$	$
	N?,

$m

!E6
$N@

$!
$Y

*

£2(  
u

,
	Y 
!
,
,('.>
c
W	$Y*
rffi¬



ff7.
?$ff

'tf.	
k

 5c
Y
I0I5[
4
| E

t&4 ©R4g
k$!


 
c
t&4
s
4

k!
ffi'	
c
X4
3
44
,
YP
c[-
4ff&4
´ 

k5c*
4
¬
4
¨

ff


r
$g
 
©R4
,
4
¨

!
ff*
$Dc -

u
4
¨

 4
 
'	(ff%4
   
c® ?210.
X
[	.0.0Ifl]
4
|.-

£54
+

!
ffi
c 356=m
4
-

u
4
 L	 
c.0/
X
[	.21 ?fl]
4
|87
Ts
4
°


!
	
c
©=4
3
$	


!!.c

 a°
4

	,		
c 356

!
4®©Z
k
4
¬c
	 
c
Y
[p
X
[	.0/0/fl]
4
| 

©R4
¨
4*tX


 
©=4

4
,
,$
c 356m
4
-

u
4
,
  
c1
flfl

X
[ .0/
fl
]!
|

4
H
4
*E

pu*cz356=m
4
-

u ,
  
c
flfl
1
X
[	.?2.=] !
©R44
3
( fi0
ci-
4 ©=4
*
ff7


Kc

 
©=4
©Z
 



Dc
Y 

 
cK2Ifl ?
X
[	.0/`[] !
©R4ffifl 4
s

 
.E
 
4
°
4
¨




!
$
c356

!
4*©Z
k
4
¬c
	
c
fl
S
X
[	.0/01=]
4
|
Ts
4
°


!
	
c°
4

'0	'
 
©=4
3
$	


!!.c 3 6=m
4
-

u
4®£2	4
	 
c ?`[	.
X
[	.2/01=]
4
| ff

£$1( Y ('

$

X.ff7
!
ff

'$
?
7

!


	


k
! 3
u65To
X

Y'



$/3*,'.

,| 7
j]qcmU!

ª
( X

!

(
!

!.

u


 


f(
"
ffi'ff7


 
,

ff
3

6



 
,ffU$Y
!
ff

	F




$




©=4
¨
!

cE

!
tf*$>$ff


M

s

Ł

?


!
µ©Z,		 
 


'




!

Ufi

u
	


l¬
(

ffU

i©Z

	

4
fl
    
	
ffi

  
 
     
	    
  
(S

   
	
 
  ff fiffifl fi"!#  $%fi&$ ffi'()$
*,+
eKZI.-0/	1
2
43   ee43"5'Ł6-87AYGY95g6:F%0 Y<;=3L>-0/&-8?DDe
+

+
@-m03A/ffi=?CB;0Ł
D
3FEHGIGKJMLp4?N-YIF=?O%87<O-8?N5gO-I5P-l%
+
7Q3SR<.-UTV-'<5QYeŁW5gOŁ
+
e
D
?UX %
+
3
+
-
+
=?4YZ1
2
-5g([PGPG{]\_^
*,+
/`?eŁC7<V?<a3PYI-K?.bc5'ŁF=3ffiŁd7j'BV?DVe'=7<
+
Z<@-
ZDK?"1
2
-WY9
+
V?N-'F5gf/`?!g583MVFŁ"1
+
Rh5'Ł :03sVŁ"1
+
5gW5g4:0D  YO
+
03A/ffiV?dB;0ŁK.bi-Y"1
2
%K7jSj-UeK4?03M 43S?N-k59l@-l?DDV
+
e4?M3M%0Łm1
+on"prq
Gs59l@-M3t/MV?dB;FŁ Mbu;g3L
+
Yv-8R83"5P-8?i1-w- 
+
Z
+
5g=?jV8?M?!%0x-87<
+
Z j-YA%
+
B_YK3&?N-QFŁ
+
Ky5gy594:0DF
 Y>/`?!g583MFŁ65QYl
+
eeZ .-'Kv/&-8?KŁg3 j-8?=^(z,?eŁ
+
0Ł{/m-'a7<
+
ZMbffi1ee 'Q?DeM3  
x-
+
FV?|59}/`?DeeŁ
+
e-'@-8?6YI-P5P-I5P-Yj
+
@-y5'Łd?DD%0Łm1
+
59O@-v?DDV
+
K4?03M%0Łm1
+
b
%
+
3
+
-~/`?)N:03
+
5'Ł65P-P5%59bx-
+
1  GK^4[
D
^7O5'Ł6-
+
ZbeŁC7Q3 j-gFŁ
+
e5g
5'Ł
+
1-87fŁ.-~7A'=Dg3 j-8?y-M/38RP-P5P-YW/38?<gKFV?Me-gFŁ
+
e<OV/ffiV?eŁd7A
+
x-'=e0bIgK
Z
+
V7AY=e Ł65g
+
0Ł4-'5gl;g3LSeK Y5g6:F%0 Yy/`?!8e Ł 
+

+
5g @-5'Ł :M39eŁm1
+
-
+
Ł~1Q4?)0/m-Ł5g(e-Q0-
+
ZeE}-G @-8?4Y9s5glj-l5'Łd?DD%0Łm1
+
5gu@-?DD%
+
e4?M3MF
FŁ"1
+
LAb,;g3Mm0h-gYQ 87<=?U-
+

+
BH@-Y=^
*
V'j-M/LKw5g1eKx-Y?@-Y?4?N-
+
d:KK?07v-

+
5'Ł{/ffi' '>5g95'Łe  .-Q0Łm1
+
FŁ45'Łd7<
+
eŁ
+
-'=e.b;=3LK @-mV
+
B_YP3&?U-Q0Łm1
+
;g3L

=7j'W/`?!0/`3LeK (/m-8?U-WKr5g4:0D  s;=3L9B
+
-'a7<
+
Za9eF=?0e8-87AYV^]-87f
KŁ&1
+
eK43"5'Ł4-K7j'u%
+
FŁ V?K l5gFx-'=Bj-'B.-8?N-Q ZV?]1
2
KŁ0-Y~59 j-l5'Ł :M39eŁm1
+
5g~e-Q0-
+
Ze~Rk-P591-  87AYlK9V?D Kex-{03A/ffiV?dB;0ŁVbu;=3L(7Q3LeK4?U-Ł-'YK3
+
-Y
/ffi%=3  Ł6-8?eŁ45I-P5ge Ł
+
ZV?DeV-
+
Ze=^
D
59V7o1-Y5gw3
+
-:M3LV?KZw-
+
ŁF 4?!0/1
2
-b<0
gKFV?Me-
+
%879/=4TFYl7<D0-
+
Ł~07AYk5g7fŁ@YK?N-QFŁ"1
+
O-Y=-P5QY7
+
/`?) VeFY
% 0/ffiV?N- ŁdeYY=^
 ?
        "
 fl ffi )! fl" q  k
  µflB
¡
  
¢ 
)G
¡
$  
¢
 NflwffD 
¢

¡
,T
	4Gw
¬F
	

/*$	$5

.	
(h'
!
p	(
!
'
 


Y'


 

c



'$

	
u
',dY 	
u
ff7

	
!
E'


Ł



k


'$

R



¦



&

3Y

ff&Y $



?






	( P


.

4
k
(*
!
ff7

'U.ff7

>

'
)



&( 3ff


ff






¦
(	
$Dc
 (-'ffP'0'( 	Z$ff&Y

	
X

!

ª
(U	

	
²
	
!!

D
(	

F
_
+	.ff7




]


)+'$
ª
( 3
!^

­ U
Y 	
u

 
?U
!
		(
!
>
i

!

ff
u

!



"

!



¦

ffi


k


'

E

H
?

7.ff7*,


?




4
¬

Ł c


Y*$&#	ff7$





!
$Q
$',
'?
Ł
'.
?$


!.



¦

ffi

1	ff7$


m7
f	(/ 










¦
( 	?
Dc


	ff




			'$/


		
'$ff7

'
!
$/.ffC
k


/
_
+	.ff7

'
!
4
    $%.ff  fi ')   &   ) fi)  ffi ffi ff$ ,'

ffi
¨
B',Y+
ª
( B
!
Y

ff&Y $








 

( 

k


/








		( 
ffi'( 	
!


(

-
k
?

ffe$

ff

%

?

S
!
O	( P


.
c
'
!m



ff

	=
ª
(ff7,'.N?fl
 !

k
( 	

4
[
4
°5!

$Dc

!
P

ffi'',



'
fl

!
ff7,		
!Gc


!
.	

R


(

,

ff
j

!
j	


	.'
!


4
¬

Ł
!
D'	

	ff.	% $	

T(m


k

Ł

cª
( 
!
% ( 

@ 
pu$

$i
!fi
	
!
$N?$ff


¦
( '

T	(


	.

$R
U
ª
( 
!
Y 
ym

?$


u
	




¦

ffi


c

!
ffe$B
Ł
 

%

!

(*
!
)&(

*$


s
	

$
!
X
(

0

ff



'	'
k
!gm
(


u
,
?

'
]
4
°


Z,

ff




!
$N
 
H (



(
u
N
'	

ff7t'	(M


k

Ł
@

	

M,

ff




!





 9m
'$ff&Y ffi

ff
pu

!


"	(fl

	.

$j


ª
( 
!
.Y 	
c

2
 
	fi(


?$
?



fi	( 



X
k
( 	

4
[]
4$tfH')ff7

'
c

!

­

Y 
 


E
!

	.'
!
	
_
'.
 
37(

7	
k

$

!
0'
u
$ff

	
k
'
 
$4
3
,'
!.
Hff*$
ffi



)Y*
r

m
ff




k

Ł

c  $ 

!
X
_
'

	?
i

!+

­) 
cff&(
mffik
	
 

ch!
B( P


E
r
	
E(

*,+
!

ffi'ff7



'F
!

k


	$
?
"



¦

ffi

4
¨
o(
 #

!.
,

ff



	
!
$N?

/	X


( 

''

	



!
#	(+



m
	
YP3(

ff*$





	(


.

'&


k

Ł

c
 (

-f
_
(
!
	
 i

!
*
$!

)


=u
		F

(



,

ff

4
° 
'f
$





	ffi
c

!
*$P
!®ª
( f
r
	

!
B	(+



 
Bffe$
ª
( 7
!5
#(


¦
( 

	




¦

ffi

4
3

5c



ff
4u
ff

)ffe$B


!


	
c
>,ff&Y ffi

 ( 

)$

>,

( 
u$
Fff


ff

/*$'-(
k


	$
?

4
£$d
?,'$
ffi'
Ł
'
$


!

­k


'
 



!

>
!h
P
 

#
1ff&(
!
't'(
)
1*,*$ff	

[



k

Ł

m
ff7$'


!









	
c



k

Ł


#

6
	?
A

!
ff7,'	
!
Y

ff&Y*,


 c
	ff+
²
'0'( 	
c
	
$4t4.4
°5!G

­ 
'( 
	( '
!Q 
 
!%
P
 
"
(*

	.>0'
u
$ff

	

i'$
u
$	$Y
!

c
	
 
>$ff&Yffi


( 
!
t>,	
u
$ff

',4
°7_
.'
T

¦
	

'fiff
?

ff



B 
h
( 


%



¦

ffi


c
ª
( 

ff

/ff
!



?

$ff7

'f

!
$


$/
% 
H	
k

Ł
ff

[c
?$
?

$
!



!

m
pfiff
q
RVop
4
°5!
 ff1'.
-
)ff


ff

X

?$
?


!


?
! ]
,	( ffB
!

?$ $
	H


u


(*
!gm
Y

$
&
)



ff*$
ffi




k
ffi'.





(

0

ff
7

!
#	

4
°


	3 ( 

-$
>,F	
!
E.ff7*,


fi	



!
(
k
$Z(

.
?$ff

	X

'

H
( 	


mi!


.>


#

'	
 
fi(



fi


	
('
u



!
-

ª
( X	(
¦
	

(

&

!
	?

/	(




'ff

	
k
'
 

c



!.ª
( 

ffC$
 

_
'f


	
!
$
?



		3(

7

!
.	
$4mD!
#
k
(

	$4tf'7ff7

'
!


		.Y ( 
?


!

$	




3( 






u


(*
!
1H	*$
k
!
ff7

'B$ff
!
4


( 	
c


ff&Y*$
kcª
( TY 
r

.>$7

 




c

!

?$ff
R!
Y %ff





		


Wffifl
b
Z j]\
I
\njum ju\
fib
Z ^
c
^ lu\
b
j
wH
^
|
\
L
\
a
\yju^ Ym
wbga |
\
|
^2`
a&bh2b
j v
bgf
vt^kj
|
\
b

ba
m
bga
\MZ#m
aq|
m"! m
|$#
^
c
\yZys
|
\:o^
at|	b
^
#&a c
^
|	b
\
c
v
bf
vq^gj
|
\
b

bga
^
L
ju\
L
^
|	b
Z
b&%ffi')(+*fi,.-ffi/0*
m
bga
m PM^
|	b
Z21
C
h
\yZu^kj
|
\ l]\
a
\nj \yZolu^dl
w
\3
a
m4n^
#&a L
j ^
a
m
a
l]\nj
w
\MZ
m
aq|$#
Zol]jume^
c
{ lu\5
aqbgcMwbffiL
m4
b
B
I b
j
f
^6Ym
wbga |
\
cMw
^
f
m
a
^gZ
|
\
c@L
^
|
^gZys Z
#
^7! m@Py^
|	b |
\GZ
#&h
\njF8Yme\yZys m
f hqc
^
a
l ^6nm
wba
s\Yl961"1:1NM;s
a&b
luju^klu^gj]\
f b
Z
|
\ ju\yZ
#&f
m j
c b
Z
I;#&aq|
^
f
\
a
l
b
Z
|
\d\yZolu^
w#&c
l]m
f
^l
w
\5
a
m:y^
htb
j
h2b
Z]\n\nj<Yme\nj]lu^gZ
h
\3
#&c
me^gj]m
|
^
|
\yZ
D#
\
\
a
nm \yjol
b
Zy^gZ
b
Z
c
^
|
m
I
\nju\
a
nme^
f=#
 K
b |
\
c
v
bgf
vq^kj
|
\
b

bga
m
bga
\MZ m
aq|
m:!~m
|$#
^
c
\MZ21?>
#
m@P
w
^
c
^@y^kj ^6;lu\nj
wH
Z lum:y^
f$w
^gZ
\yZ
h
\5YmT^
c
\yZ6Z
#+a&b6A c
m
a
\y^kjum
|
^
|
s
c b2D#
\dm
fih&c
m:y^
D#
\
ceb
Z \
I
\5;l
b
Z
h
j
b	|$#
Ym
|	b
Z
h2b
j
#&a
^
L
j]\
L
^
|&b|
\CB
w
^kl
bf b
Z \yZ
f=#
{
|
m
I
\nju\
a
l]\ ^
c(h
j
b	|$#
Ym
|	bihtb
jDB m
bga
\MZ
c c
\
L
^
|	b
Z!^
c
^iZ
#qh
\yjfiF8nm \
#qa&b
^
#qa&b
1
z     #"'))!ffi # ff " '&ffi "
%"
k}
)! # 
 q'
z})!
  
Subcascadas
Ion incidente
Adatomo
Intersticial
Vacante
Vacante superficial
Ion implantado
Cascada principal
Atomo expulsado
´
´
´

kL;8;+Dn9CM.0@A$q,ffiflQ:M,ffi.-+!.-@pCffi.0+!!#%$ :j/GflQ+rEL#%>=:MJF>GE$ /G.0+kEM#%flsJK.0+!flQ+H.0:ffi.F#D"(.FD>=JKflQ+\,LCffi#%$ :3X
!.5/=$qE.0:ffi.F!#%$ JF>0(flQ:j,M.fiCL:j>0(flQ:f.0:jCM:j+M(flQ/=>,ffiflffi6r1s.5@pCffi.0+!!#V$O/=$I!#%$0h .0JK!fl #%>$m,ffi.0/ffi>0(flQ:f>=:LJF>=,ffi.0:9!. h
/=$ + JF$ +DJF$ ,M$ +-,ffi.I>=@jEL$ JK!flQ+finsCffi." .0:ffi.F#V$3dsEL#Dfls,LCMJF>G.0:M,ffifl?>=:g!.F#V+!D>=JF>=$ /G.0+ J (
*
#%JFCM/=flQ+ 
rhjN'$ JF$ :g!.0+
JFCM$ ,ffi#%$ ,MflQ+TL/$ :MJKflQ+ 
V6wI+0(
*
@<>=+D@jflA.0+|EflQ+D>GTL/=.P/=$j.Kv3ELCM/=+D> (flQ:b,ffi.7($'!flQ@AflQ+I`L$ JF>=$A.0/.Kvs!.F#V>Gfl #
,ffi.0/k+M(flQ/>=,ffiflfflA+DCb,ffi.0+DEL/=$'c0$ @A>G.0:9!flA$A/=$j+%CffiE.F#!tJF>G.I.0:b&fl #%@A$j,ffi.P$ ,($'!flQ@jflQ+F6
       "
 fl ffi )! fl" q  k


$!






('
u
,-


!Q



O
U(

$-


$

'


k$&

'	,

ff7.
?$4
°


#$
Ł



!


P
 



k%
=u
'


!

?$ff
%!
Y -ff7





$V!
	






$N7

>
!5
7

!
.	
$
X 
8
[%4
X
]]
| 
Gcª
( ZR(
u
N@$( ff

'R

$e!
A


k

Ł


 ,

ff
A









'$4
3^


Y*
r
H(

X
.'X


k

Ł


c
 
E, 
:_
ff7X
!


.>


B

'	,

ff7.
?4
°5
	H	
X


k
ff
Kch!
$Q

!
.	
$
G
=u!
( 
	

&ffe$


 
1 $?
Ł

(
!
$
m
*,'

&>,1


	
!
$




$
c
!
T

( 


fl



¦

ffi




r


"'

#
$*$
ffi'
!



!Wm
$*$



¦

ffi

#


P	,'
u
4
°5!
		(
!
>
 

!

k


'$

fl
(


pfiff
q
RVo
c
(

A	
k

fl!
ff.>

Z@(

+
ª
( 
­ 9u!
( ff

 

!
"ffU
m
?
Ł



!
V0

ff

X	


( 

	'

ff
pu
ffi
  
	ff

	
!
ff

	-ff&(
m^¦
( '


	(c






/
ª
(
!
.Y 	

4 £F'ffP'0'( 	
!

?
!
/>$ 
k


p ( 

fi5ff&(
m
( +	



!



¦
( 
Z

!

	.'
!Gc

2
 
	


¦I
	ff77
¦

ffi'
u
iN

$f


!


'	




!
ff7,'	
!


>
Z!

Ł ª
( 
 
4
3W
)
!!


	

>,3	
k

$
B(

%
!
'










k
ffi'.
?
c

!



'	$	

ª
( 
!
$5
$	


$
!


?
!

c 

!
$5
k





¦

ffi'(

'$
c¦
(
B
H
?

(
 B

!
5.ff7*,



Y 

$	

^
 

u


(*
!

c
	1


( 

''


!

r


$
m
	



ffi>

$5

'1
Ł
47£$


¦
	


k,p

		
!

 
F	
k

Ł
ff


6
$

ª
( 
!
U

( 


Z



¦



X	i
(*

	.>0'
u

m

(*
!
t>,	
u
$ff

'


¦
	

'3
@!

 
F
?$

4
¬ !

k


',

$T

pfiff
q
RVop
	-,		.Y (
m

!

¦I
	ff7$
?
D



¦




ª
( 
!
U	


Ł


-
$	


$
!


?
!



¦

Ł


!
ff7

' ( 


_

!
.
?$
X

*0'
c^!
$N




u
$
?

	
Y*
rR!
A	( P


.
c

_


O
Z

,

ff


c
$(ff7


V

!E
(ff7
=
 0

ff

#
_
 (
!
'




!
*
$!


X
pfiff5m*mso3t
q	 3
 q
o3u L
]Qc
	
$4t4.4
]
UE
*$ $ff'
¦
(
 
$ff7

>
!Wª
("	 $'@(


k
.ff7
j

!Q
'


!
ZG





"


k

Ł



!
?








'7

)(




V


.'


%


		





'
T

!
*
!

 5c
)

4
)

4
¨

)

4
)

"P
ª
( 
­ cfi!
V


k

Ł
V

>
!E


.>

j


!
V( 
	?
 
@ff*$
ffi




( *j(

O
k


*$
k
!
ff7

	
k
	
 

c



!nª
( A
 k


	
!
 ( 

A

'
 
		
ª
( 
!
$"

!
.	

7

	*$	

$
m
3 (


@

	.Y fiff



'
!
$ 
:_
ff7$

D
3
$	



!



!
4
¨

!
#ff7.	ff7



k

Ł
T	



	t>Z

(
vu!
( ff7

ff7
 

X
c5
.

6 @


	'Zff7

'
c
)

4
)


k
'


]Qc

h
ff

)


	

	$
ª
(
!



¦

ffi


k


'


¦I
ffU

(

%	

P	

!
0'
u


	
.'%ffe$


$
	.'

'ff

	)ff



'X
!

k
ff


pfiff
q
RVo
4
s



!
ff

'
c

!
,5+
(
!
k$



d 

 $

H
?

Xff


!.f

k


	$
?

X

$	


$
¦
	

'

pfiff
q
RVop
]f6

mª
("
­


.
!

¦



-

.

$

!

ª
(U
r
	

!
D

?


Ł


7(

Z( P



c
ª
( -	
@
(


!Ck
(

7
5z
(
m

c



ff
Bm

6
.
ff

fiff7


?



'	

	ff

'
c

A!.
F 







 
h
(

?
i



­ 


1.	'

k$


4
°5

!

?$
-
X




'	$

1


!

k
ff
U
f
?,	
?

$
!


?
!

c !
T	(+



 
 $	
D
r



'


¦


ª
( D
!/
(


¦
( 

'




¦




X


,

ff


m
,

ff

7
_
 (
!
'
 
"
!

_
'

7


pfiff5m*mso3t
q	 3p]
4
°5

?$ff3Y 
c



!

?$
j

¦




ff7
 

 #!


?
!

c!
&
5z
(


k-*$
BfiffU
m
4
¬

Ł
c®X6

!\m

Q

u
| E
6

D
Y 	
u

 
ff



'-	.ff&(
!
$








$ff7.
?Uff
!

(
!
$

#Y

ff3Y*$


"












!
ff7.	ff

ff>
!wª
( 

( 	

'
!
V 

( 

?
C

pfiff
q
RVop

	


$
!
V	(+



cE!
$U
!
'$U	


m
'ff7P	,'('$
k


'

$U


!


'




!
,ffffU,
6
$


	Y

'$ffU0'k
!Q6
$

!

	(+


$4
°
'
z
(
r/

!

Ł
ª
( 
 Q6
$
1
!

_
	




!

>
!;¦

u$
	

!
Q
	$
?
B


( ff7






0

ff


m!
,N






!

?$






$*$
ffi'


u
$
?

	)


!


'

4fftfB')ff
 bª
( 
6
ff



	
	.
c !
T	(+


D
r

D	(M
5z
( 


k@ 



	



 @
( 
u$
Uff


ff




k


	$
?
T



¦

ffi

4£
¦I
	ff7$

D
-

,

ff

fi
@!
7	(+


3	'$E
!
.ff7 $


 ( 


	d>


¦

ffi'
u

ª
( /( P	


-
( ff


!
$
u
$
?

	
cL!
$p
(*
!
5 
¦


'ff7

'H	
¦I
	ff7

"(

$X
;¦
(







-(
 
B




f
!

 
X

	'0

ff
$4
¬

Ł
c2!
U	( P


.
c
( 	

'
!

 ff

)>





iY

ff&Y*,


c
 (


Q3t8oPQo3t



!&k
(


?,




!
Z
k$!
ff	$
?
A

!



0

ff


k


	
 
i|.-

4
£
¦I
	ff7$
?
j

pfiff
q
RVop
6
@	
 
 ( >

ff7





>





	.ff&(
!
,

$
)


ff



'	$Y*
r
fi
_
+	ff

'
!


)Y

ff&Y $


#
BY*
r

m
ff7

k&


k

Ł
a| E 7

4
° 
>$fi
=u
	
k

²
z     #"'))!ffi # ff " '&ffi "
%"
k}
)! # 
 q'
z})!
  



/	

Y 
u

c
3'ffP'0'( 	$/

'
?2Im .2I H,ch!
& 
h
(

?
"
X(


k
'




'


"



0

ff


c


f
r
ff7
!.

A!
U	( P


.
3

X
[;[fl[]
	'$f
!
ff*$
ffi


 

u


(*
!
-(

?
^¬

X


$

? fl
 
S
$
+
4
° 
ff3( 

6 


'

Q
$


c
>,ff&Y ffi



Y 
u

!

k


	$
?
U
f
 ,'	4
¨

	(
k
	E

ffe$
!
B

	.Y 
!



-


( 

!
?,

$7

!
$N




u
,
?

'
u
$k$ 
?,*$G,

ff
$5



Y*
rD

!
"	(+


$4
´

mª
( -'

B


( 

>
ª
(7
!
$X	

( 


$X'ff7P	,'('$B
!
,
ª
( -	
6

@!!

u

 
U
?,Y

>,

Y 	
u
$


f
_
Pff

>
!

c

!&k
(
 



!
F 









¦
( 	?


!

u


'
ª
(





(
!

 
4
¬
	ff+',	( '&,ff&Y 

'
c!
)	


ff&Y 

$

ffim



ª
( 
²
!
,

$
'	$
!



¦
( 	?
T

!.



¦




X


f
r
ff
!

=!.
f	
?
!

]

!
ff

#Y ( 

*$	


!2

­ 


.

!
4
W	,>
  X
/, 
:_
ff7$
!

¦I
ffU$





¦

ffi

5
-
(	

 
_
Pff




X
Y

ff&Y*,





-Y*
r
i


k

Ł
U


 
[
$
+]
i(
"

!

 
f
k

Ł
ff7



	
('
 

co 
*$

ª
(-	

Y*





!
( F


!

k
ff
=
#
?$
?


!


?
!
4
¬
+'$


!
$


¦


')

	 	ffi>$




_
.'

'fi
!

!
t'	,'('3*,'

	
Y .1
( 
!
t>,	
u
$ff

'
!


	



1	
k

Ł
ff


c

	ff


ª
( 

( 	


$

	


ff*$	Dff
r
B

V!

k


	$
?
=

pfiff
q
RVop


.>,3
R!
X	'$Y*
r



'#
.'
 
a| E7
Gc
$(
5ª
(

Dff

&

	




nm
ff7$
?
 @!
$


¦



k$


'$k$4
£UY*
r
i


k

Ł



!









	
mflc


F

$
	
k
( 

'
c

!





	


	
 i!
.Y 	ff





		


$!


-

$
	
(	
u
$
X


!H



M
D(



>


k@

	'0

ff

]
>$Y
!

Z(

=


	
!

²

?



')
!!
,
m!
/.ff7*,



6

%
)


',	k,ff7

	)




'
 
F#ff&( 

6 
E
( 

4
3
,	
%ffe$-	$N

$Y
!
( 
$

ª
( D 	
	$ff

'

%
k
.ff7

	D


( 

'	
e
( 	



_
Pff




c
 
h
(
ffi
  
F'	$1


&ff*$
ffi

(

3P
ª
( 
­
&N

&ff3(
mU








-
"!

	(+



m
(
 
Q




Q
!

 
c

	'0

ff


 



Y*
r&
F
!!

X
$(
ª
( 
!
ffU
m
Q*$'


!



¦




m

!2





lk


	
 
1	
 




	$*$
H






	ff7
c
	
!
3'ffP'
²
'(')Q(


.

'ff7

'X
!
>B*$	3$
ffi'
u
$ (


¦
(	
$®]
4
¨
ff&(
!
$








$ff
Xff
!

(
!
$

7Y

ff3Y*$





Y 	
¬
(
X
I0I5[]B 


$
		(2
Ł
 
| 

ff3( ''
vª
( "Z


k

Ł
$)ff7
 



[
$
+

!
ff*$
ffi


$




	(



( 


#N
$

QMODu
q
o

mso

D!
-	( P


.
c*









m



!
=,

ff

X'ff7

	
!
ff

'
¦
( 	


ª
( 
!
.Y 	

4
¨
( 

.ff7

	


c
>


D!
0'	
!
X


ff



 
;¦
(
 





7

! 




/(

$ 


?$

'


k$d

'	,

ff7.
?$
c2m-!.



¦




k


'
 


$
(

,fi


?$
u
$
?

	4W
 


 $	

 
.
?$
ª
( 
  
fi




'	$ff

E


!

k
.ff7


B
?,	
?


!



!Gc
	
 
ffC$/Y




!2

pfiff
q
RVop

BY*
r
#

'

	



4
 	

  


	



 







 




     

°5!
,

ff
,ª
( B	
.Y+
!
#	ff	&

!

Dcª
( B	



ff7


ff t
q
 ODt


R


QPR 


ODm


X
3 H¤¬¤]Qc
	(


 
	


Ł
&

!
$
?

B

6 ª
( fi
!
$	



c

YPX(

#


k

Ł


?

+
fl


~
X




~
]
~
~
	
X

4
[]
 


m

~

$e!
,ff7$	$


!

µmfl

!
,

ff
A

!
 
!

 c
		P
	
u
$ff

',4

+

!
i


k

Ł



!
?








'
m
	
B
!

5k
(
!yª
( 
¦I
ffU
T!
$







#







k


!

$9mA!




7'





!

ª
( 7

	
!
$N
 

!
,

ff


!
"	

4
¬
(
u
N
c
	
3 H¤¬
 ( 

E	'

	ff.'.5	(7


k

Ł
)

'

,

ff


!





 cm
$
Ł
( 
	
u
$ff

	
c
'$Y
!

ffi
  
	
(

@






D( 





$	



c



ff
^m
@ff




$ff

-

'	

	ff

',4
°
'A
$	





!
(
k
$Ei(



'	.Y ( 

%

u
$
?

	
c


'	'
k
!

mZ
'

E'.






¦

ffi

f
!i!
$
k$


!
	


	
&

!

Dc

(
m


,'('
!
N?
mU
'Y ( 


	 $

!

4¦
(


?
"

!
3 
2¦
(
 





+
 

 

!
OffU$	
m



k

Ł



!









'
c


'

	'$
u
$k$Y
!
4
Ufi
M	ff	
$ 
:_
.ffU,

$
*,'U
u

!
(*$E
!W

­ 


( 

 


fi
!
.ff7 $

U
&(



 ( 


u







        "
 fl ffi )! fl" q  k


d
!
ff


!.f

H




6

`²;3
?,	$4
¬
(
ª
( fi
!Ck
(
 



!
p	(  (

c
#!

ª
(fiHY*$'
c



ff


!5
-

!
	

fY 

$	$
c


Y*,Y
!
ff7

	
 
	#
( ff
!





!
	
k
-


k

Ł
,


!eª
( 
 





'	$ff

3


!D

(	
 


'	

	ff

'
c

!

o
!

(
!
B>

	



!!.lª
( 7ff7	

!

P

X( 	$
!.
*$	B	ff7$p(

B	ff	f$ 
:_
.ffU,

$
4
,

r
'Hff
h

!c

! 
(ff7
  J
<
X 
]

R,

ff




!
$N
 
H

/(
 3 H¬



k
!






k

Ł



  J
<
X 
]

Y 
<
X

4
Y
]

<

!
D


k

Ł
ff%
Ł 
.ffUi
ª
( 

%*$'

	
!
$N?$)(

0

ff
%

!
	
V
7	(j


?
A


ª
( 
!
.Y 	

4
¨

!
3


k

Ł
&
Y 

3

1(

,

ff

/ff
 

ª
( 

<
c
	
!


.	.*$*)ff7

k

	
u
Y 	$





k
'

$ff
!
t'(
Kc
+

	

,Y*
  $
$	(

	

B
 
ª
(
!
.Y 	

4
°7u




'ff

	
c
>fY*,		'

P
 



!





$

>
!.flk
*


?
6
$
k
!

ª
( 1	
!
cff.	
 

!
,

ff

4
3


!
#
!
?,

	.





>,

.	




6
$

ª
( )
lk


'
!
	'$Y*
r
)


(
au

!
/

ff





<
4
°5i
( '


$
5ch!
ff7
m

Ł



!.
G
_
+	ff




!.

6
ff

Q?
!
N
 






¬

X



(

#


k

Ł



10I0I

+
4
 




 


Y )(

,

ff




c*!
&ffC
_
.ffU&


k

Ł
&'	

ff7t'



!
ffff

	*

?
fl ?

+
4
3
,'&
!¥¬
(
c

!Ku

!
Q 

ff


&

!
3


k

Ł





!
,N?$ff






<
?
fl


+
4
¬

Ł
c


ff

 '.ffU$5
U
( '

	ff7(

ffe
_
ff
X

J
<
X 
]
flV,

ff



	
!
$N?



B	( fi

	




B
ª
( 
!
.Y 	

4
 	

  



	 


 




 
 

'

*,*$ff	

ff

>

	7"'

)


( 

'Z)
!








'

U (
!\u
	N$
?


?,*



X
pfiff5m mLo3t
q	 3 
 q
o3u L
]QcP

*

 



ff


!^
( ff
7
V,

ff

F$'


?
 



!
 
!

 


fi
?

7?








',4
UE
,

ff
3
	
!
$N?
&
f("



7
f
ª
( 
!
.Y 	
c
	+
ª
( .	F	(




	X


k

Ł

m



(

'	%
	



!
i	( P


.
c
 ( 

7	
!
.Fff.	
 U6
$
"
!

_
		

4
3
$'"'.ffU,

(/
!
*i
!
pfiff5m mLo3t
q	 3 
iq
o3u L

@
( 	

	.'ffUY*
r"!
$E

 
.


F
_
+	.ff7

'
!
f

	

t>

$
c


ff


6
$
H( 
7

!
#
k
(

	
¦


	ff&(
!
&	ff7.ff2
Ł

y| 



X 
]
?
I
 
fl
Y $X 
]

|
[  I
 
0S 
"X
]

[ 
ff
flfi
]
ffi
+ !"
~
 #
X

4
=]
 


m
$


 $*$ff	

Gff2
Ł



Q
r
( '
 
H
!.
Q
_
+	ff



4
 $X 
]

!
)	






?$N

Y 

#-

$!




( 

!
?,	
m
"X&%
]

!
&	






$N
X




h






$/

( 


,
]

Y 

33

!


 
!

	*

.
?$4


!
)


k

Ł


f

6


	( P



!gm
'fi
]
!



k

Ł

( ff&Y'
!+

pfiff5.m mso3t
q	 3
4
¬

!
.
?
 -!
3
_
 		
$


	

/

( 	


?$





	ffi
c*
Yh'

ff




?
Y
 
Y
4
¬
(
u
N
c
ff



$p
_
+	.ff7

'
!
5
#!
f( P



¬
(
X
I2I5[]
Y

ff&Y*$

?

f

b¬

X

10I0I

+
$	
Ir


(
xu

!
X*,'"
!
pfiff5m*mso3t
q	 3 
 q
o3u L

#

'
Y
m
Y
4
S
| ff

4B£










k


		f,ff&Y

G	(
!
>
 
c	

YPF

*$'
c



ff
Tm

6
ff

Gff



$

 c

ª
(
!

¦


ff&(
!


4

	B


( 

''*$
k
!
ff

'B
r
(>

#

0

/
_
Pff

>
!
4
( 
*)






 
   
   



3W
 (
!
'.ff
c
#ff

>

	"

 

7
!
'
5kR
D.ff7
!


>,

$j

!
?








	
c
*$'=$
Ł
'.ffU$
!
- 
2¦
(
 




ffC
_
.ffU3
!

ª
( )B 

( 

!
&ffU
m$
H*$	


!2

­ 
4¯£
!k
.'(

z     #"'))!ffi # ff " '&ffi "
%"
k}
)! # 
 q'
z})!
   


!

$ff
 
	


	
 


 
!
?
7


'
3

!

	.>
!


'

fi*$',		fi

 


ff
!
ffi
¤u





 



!
-
_
 
  
?
+

)

)

4
)
 

4fifl
 




!
U

	*
Ł



!
?








',4
°5!
.	ff
7
-G





-


 
Ł
i


	
?

j'
'.

-(

i


		Y( 
?



F*$	


!
,f

!


F
!
$'
$f

R!.


( 

!





!.
A,

ff




!

	.'
!"
	'-

$
		.Y ( 
?




!
$'.
?&

/

!


1

$%!.
/
!

	

[
)

)

?
 )

)

ffi

  )

)

ffi
9


4
S

°57
( 	


?$



p	
!

!.




-

!
?
,¬

X


 10I0I

+

S
 
fl
#	I

< 4

pff&( 

6
ff


ª
( 
!
$
!




R

,Q6


ff
 

#fi	I
#

< 4




h
ff



		
k$3
!¯¦
	


 

!

ffi' 






	l'=ff7
 
Dff

>

	
ª
(V
!¤¦








!
	



(

!
$	4
 
'fl'
  e!


(*$

T
4fiflH










,^

(


$


(
E
	$	
!!.1 
ff

'	$ff

o
ª
(2
Ł

6
ff



Y	


 
*

!
ff

')(

iffih 

*$	
!

!
$.'(
Z

!
	


	
 i

!


Q
!


l(

.
?$ff

	



	


!
	


#
BY*! 	$H


*
Ł
$/


!Dª
( 	
!
.N?$ff



( 	

Effih+	.ff7




 



<

?
.
 
fl
#"
$&%
>('
5*)

%+,
.-
$
)

"
$
/

10


/
32
$
10 4!5
"
$
0

5
"
$
/76
"
$
5
"
$
0
5
"
$
/
98
4;:<


!
%

	*
=



!
?








'Uffih 	'

=

$
+>?


!







fl

!
ff7,'	
!ff


A@,
ff

4 10


/

m!
$7ffU,'$U,

ff
$


!

Be

!
R	P
A,*

ff7.
?


!

'
!ff
		P
ffi'C,$ff

	

$
=



ff

5
0

5
/
	(

(ff7

/0

ff


4
3
$'

( '

fiffih+	.ff7





!

ff7
$

=
-




EDE
X

>:
I0I

+ 
)

	*
=





.
  


Y 	FDF(

I0I(



Y	

ff

HG ( 
!

!$
.	(

ff




!

$ff7
 
	


	
 


/
!




	

B*$	$	
 

8
 
I#
ff%4
I5f


h

?,

ffe$E

'	

'&

 

E
!
'



 
J

ffi>
 (g
 
K
(
 



%
&P

ML
'	$
?
V

!
?

 
N
4POh

Q

"


ff
%!

!.
t'(
=

!

?$ff


!.T!
$	
D

!





R









k4RI5>#
?

'



 ( 

$ 

ffihff7$	X


!
-ffih 

 
N



<


 
 TS
"

SVU
98
4
?


Y'

ff



H>
KI
ffUEG(
!
f 
WK
(
 




ff

X$ 

ffihff7



Hff
!


'$
?
3

!

$

 
N
XX
ff%4ZYE

G ( X'

H


(

>[G ( B
!
?
"!!
\L&-># 
K
(
 




Y*,>

	
K
	


 



!
,fffl(
!
'.
!
fi

!
.	

EG ( 
6
"	(
K

 
	fl$ff7

'&

A!
A0

ff




!
ff7,'	
!
4*]


>




!1
_^
 
'	(
'('
!
G ( 
6


`

	
 

!@!
$

T
"	(O	'




	k

	'

( 

 



	
!
$N?$ff


U

!
,E

	.




)\G ( 
!
Y 
#

!
Z,

ff




!
7
T

!

	.'
!ff
	

YP





'	$
!.


!
.N?
 


>


k$ffe$U
	


$i
!
A	( PaQ*
.bG ( T
!
,
!


Y'


 R

 
N
X
ff

flG ( C,
!


'
!
$T(
!
'.ffU$ fl
dc

$*$fi,*

ff7.
?$4
ef

( 




'$






$EG ( ->i'.ffU$



!
C(*
!
G ( 
!
,F

		

	
+K
	

(
 
f,
!
	  fl

Q
!
B

Y
!
/	


ff&Y

$

3

K
( 


!



K



4gI5Q

Y*,Y
!
hG ( 
!
=,

ff



7,


ffi
@



!
 (





G ( 7

ff
!


'
 








K
(
 




.


6
$
k
!
( P	Q 

j
'
!
L

Q


!
ff7

'


!

'
!
4?ef
6


6 
	P
ffi'

kDF( G	?
!
lL
N?
 
F

ff

,>$ff

	

 (G


!
Y

ff3Y*$


UU
ffi'
ffi>

	^


!^

!
L$

Y
!



 
.
?
 
G ( 
!
-

$



	'$

D
T'B
D!
,/
?$*,fi
(K


/
!
&	( PaQ*
.)fiff3(

P\G ( ^


#
(
!
h4
     	
	
 
 

 


 

  
 

=!


,



Y'


 
X

	$*$>
 

G(
%6


G ( 
!


$G(-''0>
A
#' L
ff7$


Ac
h
ff


6
$

 
/(

&

?-, 

ffihff7




!
c'.






K



VG ( B	 $

'


U
(	

Qffih+	.ff7





FY

ff&Y*,




$



4?]

Q











'
6
ff



Y'


 
(

ffe3ffihff
-
 flC,

ff




!
$N
 


	(E

	.




\G ( 
!
.Y 	
h

!.
/
(*
!


'
!


ffiL
 (
!
'

 
!
Mffi'




2
 
	H

p>



$ 

ffihff7

,ff7

	Q

		


fl ,$


'



'fiff




'		
k
!

L

K

ffi

c
 
c


!

?
!
N
 
d
U!
$
8

flM(
!
'ff7$d
$*$G,*

ff7.
?$4ffifl
h






K

ffi

X( 



	(
K
f

	

ff7

	3


ff&Y 

$


4 DF
=
 ( 


A
'$*,	

!

*$




K



k,$
?

	L 

'	

!

*,	

 *	

$
!

h
ffi	$
!



K



/
 
l

(*
!

6
$
k
!
	

!

^ 
7U

iG ( 
!


4!flW$ff&Yffi

 ( 



ff7C',
6
$
k
!
i	(+	Q*






(	



- 
K



ki

	p	
? 
!



K

ffi

X

( 

 
X
@!
$f
!

 
X,

ff7.


EY*J 

>

?

,$
?

	



'	

!
4
  
 "$# &% #('
)+*
-,.,D,	/0
)
1,
*
2%435,768fi/#9,
I;:=<?>A@CBEDEFHGID2<J:HGK>!LM<ON&PRQ2FS>TLUGK>!DE<VDEF
K
BE>TF&WGKQXDE<V<?>TYZ<?NOFS<O>[PRD2>TGK\^]EFSD_P`>a@TFS<OQE<bBEQ_PcFSLUYGK\A@dPRQ2N?F9P
YE\^FSLUGK\TDEFSPR:4YGR\eN?GKQf@T\TGK:SPR\eYE\^GgNO<?>TGR>a@CPR:S<O>eN?GRLMGh<O:+N?\^<?N?FHLMFH<?Qf@CGhD2<i:jWPRLUFSQ_P`>DE<O:ifP`D_PR>


YZGK\
<?Q2DE<a>TBc<?>A@C\TB2NO@CB2\CPbGVLUGK\
K
GK:SG EW
=
P Q_Q_PR: kGi:SGK>
K
<?QfiWGKLU<?Q2GK> DE<aN&P`@_WPR:SFH>TFH>?l*DmDE<OLWP`>

:9PnNO\T<ON?FS<OQf@C<
FSLUYZGK\^@CPRQEN?FSPGBE<oPRD(G(B2FS<?\^<?Qb:9P`>5@gW<ON?QEFHN&PR>=DE< >^FSLeB2:9PRNOFjWGKQMGK]E:SFCfPD2<oPR:i5WBEQMLMG(DEGaPeNOGKQEG(N?<?\=NOGKQ
LMP

GK\mD2<O@dP`:S:S<:SGK>kYE\TG(N?<O>TGK>mDE<eDEF
K
BE>TF&WGKQpY_PR\TPnPR>?W
=
YZGgDE<O\mLUGgD2<?:SFHq&PR\fi<O:ffiN?\^<?NOFSLUFS<?Qf@TG

Y2\T<?D2<?N?FH\
LU< ^GK\r<?:-N?GKLUYGR\^@dP`LMFH<?Qf@CGVDE<[NOFS<O\^@CGR>sLMP`@C<O\TF9P`:S<?>Ol I;QtQBE<O>^@T\TGcN&PR>^G

:SPJDEF
K
BE>TF&WGKQuNOGKQf@C\TGR:9PJ:SP
LUGK\
K
GK:HG _W
=
P$DE<V:9Ph>TBEYZ<?\aQ_N?FH< GBE<JGK]E>T<O\	R<?LUGK>nPh@C<OLMYZ<?\TP`@CBE\TPIP`Le]EFS<OQf@C<

YEBE<O>[>CP`]<OLMGK>GBE<
W<?>A@dP[Y2\TG!(FS<?Q2<eDE<s:SPMLUFiK\TPRN?F&WGKQ

N?GfPR:H<?>^N?<?Q2N?F9PMDE<s:HGK>mDE<
K
<?Nv@CGK>wFHQEDEFlgFHDEB_PR:H<?>hK<OQE<?\TPRDEGK>k<?Qh:9P`>
N?GR:SFS>^FSGKQ2<?>[D2BE\CPRQf@T<h<?:w]ZGKLe]_P`\TDE<OGXFjWGKQEFHN?GElyx4<O\T<OLMGK>iLzWPR>iP`DE<?:SPRQf@C<bGBE<c:9PIY<ON?BE:HF9PR\^FSD_PRD{DE<
:SGR>DE<
K
<?Nv@CGK>eGR]E>T<O\	`PRDEGK>s<?Qt:SPJ>TB2Y<O\	Q_NOFS< DkB

ffKff

o>^<nDE<O]<M<?QX]EBE<OQ_P$Y_P`\^@C<[P$:9P`><O>TYZ<?N?FSPR:S<O>
N&P`\CPRNv@C<?\?W
=
>A@CFSN?PR>=DE<o:9P!DEF
K
BE>TF&WGKQi>TGR]E\T<o:9P!LUFS>^L[P2l
|
PRD_P K<OqM<Mffi2FH>^@T<?Q}LWPR> <(FSDE<OQEN?FSPR>oDE<[G(B2<U:HGK> YE\^GgNO<?>TGR>DE<aDEF
K
BE>TF&WGKQhYE\^<?>T<OQf@dPRQI<?Q}N?FS<O\^@TGK>
N&P`>TGK>!BEQXNOGKLUYGK\A@dPRLUFS<OQf@CG$NOGKLUYE:S<  ^G
7~
PR]2FvW<?Q2DEGK>T<[DE<?>^N?BE]EFH<?\A@CGcQBE<flRGK>aLM<ON&PRQEFH>TLUGK>s:H< ^GK>DE<
:SGR>+>TFHLMYE:HFCQ_N?PRDEGK>.LUGgDE<O:SGK>fGBE< N?GKQ2>TFSD2<?\CP`QVB2QWB2QEFSNOGs@CFHYGeD2< DEF
K
BE>^FjWGKQnPJ ^BE>^@CPRDEGUPeBEQiNOGKLMYZGK\L
@dP`LMFH<?Qf@CGJDE<[@CFHYG Dm\T\
~
<?Q2FSBE>Ol I4Q R<?QE<O\CPR:->T<iN?GRQE>TFHDE<?\TPbG(B2<n:9P$D2F
K
BE>^FC(FSD_P`DuDE<nB2Q_Pp<?>^Y<ON?FS<

N?BEPRQEDEG
V (

>T<oYEB2<?DE<PJ ^BE>A@dPR\P!:9P
K
WGK\^LeBE:SP


'oŁ&

98
l<
DEGKQ2DE<
fi
<?>.:9Po<?QE<O\
EW
=
PrD2<mPRNv@CFlRP`N?FjWGRQ



<?:
K
PRNv@CGK\4YE\^<?<ffigYZGKQE<OQEN?FSPR:D2<?:YE\TG(N?<O>TGDE<kD2F
K
BE>^FjWGKQl
DmNO<?Y2@CPR\ <?>A@dPi<ffigYE\^<?>^FjWGKQcFSLUYE:HFSN&Pa>TB2YGKQ2<?\ GBE<!:9PM<?>TYZ<?NOFS<!>^<!DEF
K
BEQ2DE<eLU<?DEFSPRQf@C<eBEQWBEQ2FSN?G[LM<ML
N&P`QEFS>^LMGnNOB

P
K
\^<?N?B2<?QENOF9PiDE<!>CP`:H@CGR>mGK]Z<?DE<ON?<aBEQ_Pn:H<

DE< Dm\^\
~
<OQEFSB2>




'?f
A
K(




GBE<nPRD2<?LzWPR>>^Bu@C\TP

<?Nv@CGK\^F9PV>T<nP! ^BE>^@CPpPJBEQuN&PRLUFSQEGVPR:H<&P`@TGK\TFHG

LMG!(FvW<OQEDEGK>^<M<OQf@C\T<[YEBEQf@CG

YEBEQf@TG >TFSQsN?GK\^\T<?:SPRN?F&WGKQPR:iKB2Q_Pk<OQ@T\T<=:HGK>>TPR:H@TGK>?l?I;>^@dPk>TBEYZGK>TFHN?F&WGKQe<?Q R<?QE<O\CPR:(QEGw<O>?5WPR:SFHD_PmPwP`:H@dP`>
@C<OLMYZ<?\TP`@CB2\CPR>

NOGKQENO\T<O@CPRLU<?Qf@C<oN?BEPRQEDEG
( fi



DEGKQ2DE<o>&W
=
YEBE<ODE<r<ffigFS>A@CFS\=B2Q_PUNOGK\T\^<?:SPRN?F&WGKQ
FSLUYZGK\^@CPRQf@C<o<?Qf@C\^<s:HGK>kD2<?>TY2:9PRq?PRLMFH<?Qf@CGR>

<?:	N?GKLUYGR\^@dP`LMFH<?Qf@CGaDE<r@CFSYZGDm\T\
~
<?Q2FSBE>kDE<?>TPRY_PR\^<?N?<

>TB2\
K<OQiLM<ON&PRQEFH>TLUGK>5D2<mDEF
K
BE>TF&WGKQ[NOGKLMY2:S< ^GR>?lRew<
~
<?N
~
G

PsLeB

PR:@dPR>4@C<OLMYZ<?\TP`@CBE\TPR>

V

<?:4LUG!gFHLMFH<?Qf@CGbDE<U:9P`>rYEPR\^@&W
=
N?B2:9PR>oDEF
K
BEQEDEFvW<?QEDEGR>T<UYEBE<?D2<[Y_PR\^<?NO<?\T>^<[LzWPR>rPJBEQIDE<?>^YE:9P`q&PRLUFS<OQ@TG
]E\^GfiQ2F9PRQEG

>^FSQ1( d¡j¢T£

¡?£
t
<OQp>TF@CFHGK>k<O>^@CPR]E:S<O>?l]<?\^Gn:9PUFSQ2¤EBE<?QENOF9PUDE<e:9P!@C<OLMYZ<?\TP`@CB2\CPMQ2GnDE<?]Z<
\T<O>^@T\TFSQ(KFS\^>T<r>TFSLUYE:H<?LU<?Qf@C<PR:N&PRLs]EFSGM<?Qp<O:NOGKLMYZGK\A@dPRLUFS<OQ@TGaDE<s:SPMDEF
K
BE>TF&WGKQJD2<s:9P`>kY_P`\^@&W
=
N?BE:SPR>

>TFHQEGs@CPRLe]EFvW<?QiPs:SPePRY_P`\TFSNOFjWGKQMDE<wQBE<KGK>fiLU<?N&P`QEFS>^LMGK>

R<?QE<O\CPR:HLM<OQ@T<wLzWPR>5NOGKLMY2:SFSN?PRDEGK>gGBE< :SGR>
    ffi
	 (ffi
		(
u

2ffi[{2  
GBE<M@TFS<OQE<?Qt:HBfPR\rP$]EPJ TPR>o@C<?LUYZ<?\CP@CBE\TPR>
%
)
l Dk>&W
=
YEBE<ODE<?Qt@T<?QE<O\s:SB(fPR\rDEF
K
BE>^FjWGKQ}<?Qf@T\T<[N?PRY_PR>

YE\^GgDEB2N?N?F&WGKQsD2<+PRDfiWP@CGKLUGK>

LWBE:@CFHYE:S<O><ffigN?F@dPRNOFSGKQ2<?>

GmN?\^<&PRNOFjWGKQ<?>^YGKQf@_WPRQE<&PwD2<f`PRN&P`Q@T<?>
%
)
l ]	GK\
< ^<OLMY2:SG

:HGK>
K
<OQfiWGKLU<?QEGR>kNOGgGKYZ<?\TP`@CFlKGK>YEBE<ODE<?Q$<ffigYE:SFHN&PR\fi:SPUDEF
K
BE>TF&WGKQV<?Qf@C\^<sN&P`Y_PR>

GBE<s\^<?DEB2N?<?Q
DE<
K
GK\^L[Pe<
K
<?NO@TFC`P!:9P!]_PR\^\T<O\CP!DE<oYG`@C<?Q2N?F9P`:
%
)
l
kQ_PbN?GRLMYE:HFSN?PRN?F&WGKQhP ^Q_PRD2FSD_P[<O><O:;YE\T<
K
PRNO@TGK\o

l
|
GKQf@CFH<?QE<U:9PnNOGKQf@C\^FS]EBENOFjWGKQc<OQ@T\_WGKY2FSN&PiDE<O:
>TB2]E>^@T\CP`@TG

GBE<!PM>TB R<?q!DE<OY<OQEDE<eDE<s:9Pa<?>^@T\TBENv@CBE\TPnDE<?:LMFH>TLUGElhew<?]2FSDEGM<?QhY_PR\A@C<sPM:9PUL[P

GK\
DEFlQ_N?BE:@dPRD GBE< <OQf@C\CP ^QEPe>TBb<?>A@CFSLMPRNOFjWGKQnNOGK\T\^<?Nv@dP

>^BbY_PRYZ<?:<OQV:HGK>+YE\^GgNO<?>^GK>fiDE< DEF
K
B2>TFjWGRQ
~
Pe>TFHDEG
N?GRQE>TFHDE<?\TPRDEGmYZGK\:SGhK<OQE<?\TPR:LM<OQEGK>	FSLUYGR\^@dP`Q@T<RGBE<-<O:DE<-:SP<OQE<?\	_W
=
PfiDE<-PRNO@TFC`PRNOFjWGKQl I;:H:SGPkYZ<?>TPR\
DE<+:SPR>7G(N&PR>^FSGKQ2<?>7<OQ G(B2<=>T<
~
PRQ!DEPRDEGoPmNOGKQEG(N?<?\ `PR:HGK\T<O>ffiDE<O:EYE\^<
K
PRNv@CGK\7:H< ^GK>DE<=:SGR>ffiN?GRLWBEQELU<?Qf@T<
PRNO<?Y2@CPRDEGK>
%ff
)
l-

DE<OY<OQEDE<rLeBEN
~
GUDE<?:>^FS>A@C<?LMP

DE<O:LM<ON&PRQEFH>TLUG!N?GKQ2N?\T<v@CGMDE<oDEF
K
BE>^FjWGKQ

YZGK\
:SG[GBE<rPaLM<OQ(B2DEGMQ2GU<O>k>^B(Q_NOFS<?Qf@T<NOGKQEG(N?<?\fi>EWGK:SG
fi
Y_PR\CP!DE<O>TNO\TFS]2FS\=N?GR\T\T<ONO@CPRLM<OQf@C<r:9PeDEF
K
BE>TF&WGKQ
<?QcBEQcDE<v@C<O\TLUFSQ_PRD2Gi>TFS>A@C<OL[P2l>Og<
~
PnD2<?>TNO\TF@CGbFSQENO:SBE>^Gi:9P[<MffigFS>^@T<?QENOF9PiDE<!BEQEPbNOGK\T\^<?:SPRN?F&WGKQp<?Qf@T\T<

>
fi

:S<

DE<flfiV<

<O\aLffik<?:HDE<?: 
%ff 
) 
PR>&W
=
NOGKLUGp:9P$FHLMYZGK\A@dPRQENOF9PbDE<iFSQ2N?:SB2FS\r<?:5<
K
<?Nv@CGcDE<i:9P`>
(FS]E\TPRN?FHGKQE<O>wP`@_WGKLMFHN&PR>fi<OQcPRLe]ZGK>E`PR:HGK\T<O>kY_P`\CP[DE<O>TNO\TFS]2FS\mNOGK\T\^<?Nv@dPRLU<?Qf@C<s:9PaDE<?YZ<?QED2<?QENOF9PiDE<s:SP
DEF
K
BE>TF&WGKQ[NOGKQi:9Po@C<?LUYZ<?\CP@CBE\TP
%!
)
l;flffiPRLs]EFvW<OQn>T<
~
PsGK]E>^<?\	`PRD2G!<ffigY<O\TFHLM<OQ@CPR:SLU<?Qf@T<
%ff
)
G(B2<wDE<
:9PkFSQf@C<O\CPRNON?FjWGRQaPRDE>TGR\T]_P`@TGWL >^BE]E>A@C\CP@CG QEG >EWGK:SG DE<OY<OQEDE<=<O:(`PR:SGK\DE<=:9Pk<?QE<O\
_W
=
PwDE<=PRNv@CFC`PRNOFjWGKQ

>TFHQEG
@dP`Le]EFvW<OQ!:9Pm<MffigFS>^@T<?QENOF9P DE<=NOGK\T\^<?:9P`N?FjWGRQe<?Qf@C\^<=>CPR:@CGK>

<?:jRP`:SGK\DE<?:
K
P`NO@CGR\7YE\T<ML <Mffi2YZGKQE<OQEN?FSPR:l I4Qa<O:
N&P`>TG!DE< FHQ@T<?\TPRN?NOFSGKQE<O>+D-W<O]EFS:H<?>

>T<
~
P`QiDE<O@T<?NO@CPRDEGaBEQEGR> `PR:SGK\^<?>-DE<o

<ffi(@C\^<?LMPRD_PRLU<?Qf@T<w]_PJ ^GK>Ol
kQEPpFSQf@C<O\CPRNON?FjWGRQ
K
BE<?\A@C<

YGK\<?:-N?GKQf@C\TPR\TFHG

YEB2<?DE<bPR:@C<O\CPR\r:SG(N&PR:HLM<OQf@C<U:9PJ<O>^@T\TBENv@CBE\TP}P@WGKLUFSN?P
DE<O]_PJ ^GnDE<:9Pa<?>^Y<ON?FS<]_PJ ^GnD2F
K
BE>^FjWGKQ
%#"
) 
NOGKLMY2:SFSN?PRQEDEGU>TGR]E\T<OL[PRQ2<?\CPUBEQ$@T\CP`@CPRLMFH<?Qf@CGU>T<OQEN?FH:S:HG
DE<O:YE\TGK]2:S<?LMP2l
$PhPRY_PR\^FSN?F&WGKQuD2<nLM<ON&PRQ2FS>TLUGK>N?GKLUYE:S<  ^GK>sD2<nDEF
K
B2>TFjWGRQt>TBEYZ<?\aQ_N?FSPR:5Q2Gp@CFS<OQE<n:HBfPR\r<ffigN?:HBE>TF L
`PRLU<?Qf@C<!NOB_PRQEDEG
(
>T<UPRYE\^G!ffigFHL[PnGb<?>oLMP

GK\ GBE<
fi
l[ew<OY<OQEDE<!@dPRLs]EFvW<OQhDE<a:9Pn<?>A@C\^BENO@TBE\CP
>TB2Y<O\	Q_NOF9PR:

N?GRQp:SG G(B2<!<?>wDE<s<?>TYZ<?\TPR\wYZGgD2<?\mGR]E>T<O\	`PR\
K
<OQfiWGKLU<?QEGK>mPR>TG(N?FSPRDEGK>mP[BEQ_P`>wDE<O@T<?\^LMF L
Q_PRDEPR>K<OGKLU<O@C\?W
=
PR>Ol%Qp< ^<OLMY2:SG[<O>w<?:	\T<O:9P`@TFC`PRLU<?Qf@C<o>^<?QENOFS:S:HG

]EFH<?QpNOGKQEG(N?FSD2G[LU<?N&P`QEFS>^LMGUDE<
FSQf@T<?\TN?PRLe]EFHGi<?Q}:9PiDEF
K
BE>TF&WGKQhDE<UPRDfiWP`@TGKLUGK>

GBE<a>T<U>CP`]<[GBE<!@CFH<?QE<a:SB(fPR\wYE\^<?DEGRLMFHQ_PRQf@C<OLM<OQ@T<
<?QJ:9PR>=>^BEYZ<?\	QEN?FS<O>

ffKff


%&
)
l('w@T\TGU< ^<OLMYE:HGaPR:iRGULzWPR>=NOGKLMY2:SFSN?PRDEG!<O>k<O:	D2<r:SP!DEF
K
BE>^FjWGKQbDE<oN?P3L
DE<OQ_PR>+:HFSQE<?PR:S<O>

DW
=
LU<?\^GK>

@T\&W
=
LU<?\^GK>

<v@CNRlll e<?Q[:9PR>.>TBEYZ<?\aQ_N?FH<?>+\^<?NOGKQE>^@T\TBW
=
D_PR>

ff
 

)


DE<mGK\^G
GnYE:SP`@CFHQEG

GBE<@CFS<OQE<e:HBfPR\kPRQEFH>_WGR@T\TGKY_P`LM<OQ@T<sPM:SGn:SPR\
KGUDE<e:HGK>mN?PRQ_PR:H<?>kDE<e:9PU\T<ON?GKQE>A@C\^BEN?NOFjWGKQ
LU<?DEFSPRQf@C<e:SPn>TBE]EFHD_P

]_PJ TP`D_PbPn:9PnLUFS>TLMP[DE<aBEQ2GVD2<U:HGK>cWP`@TGKLUGK>wDE<!:SPnN&PRDE<OQ_P
%ff	*+ff,
)
l-$P
PRQEFH>TGR@T\TGKYW
=
P

:9PoYEBE<O>^@CP<?QML[P`\TN
~
PoDE<LM<ON&PRQEFH>TLUGK>4N?GKLUYE:H< ^GK>4DE<DEF
K
B2>TFjWGRQ
 K
P KGK\^<?N?FHDEGK>.YGR\.:SP
\T<ON?GKQ2>^@C\^BEN?NOFjWGKQ

>^<
~
P!GK]E>T<O\	`PRDEGa@dP`Le]EFvW<OQb<?QVGR@C\^GK>fi>TFS>A@C<OL[PR>

N?GRLMG[DmB

  

%ff.
)ff
G[DkB

ffKff


%ff
)
l
YmPR>A@dPiP
~
GK\CP[Q2GK>
~
<OLMGK>m\T<
K
<O\TFHDEGnYE\^FSQENOFSY_PR:HLM<OQf@C<ePM:9P[DEF
K
BE>TF&WGKQ$D2<!PRDfiWP`@TGKLUGK>mG `PRN?PRQf@C<?>

PRBEQ(G(B2<h<?:w<O>^@CB2DEFSGXDE<h:SPuLUFiK\TPRN?F&WGKQzDE<$>TBE>VPK\^<\fP`DEGK>[@TFS<?Q2<pBEQ_PtFHLMYZGK\^@CPRQENOF9P}@T<?NOQEGK:jWGKFSN?P
<\GBEFl`PR:S<OQ@T<nGh>TB2Y<O\TFSGR\ePR:-DE<i:SGK>YE\TFHLM<O\TGK>Ol/$P$N?GKLUYE:H< ^FSDEPRD GBE<i<Mffi2YZGKQE<OQ1>TBE>!YE\^GgNO<?>^GK>!DE<
DEF
K
BE>TF&WGKQ

YE\TG(N?<O>TGK>wPMLeBEN
~
GK>wN?B2<?\TYZGK>

DE<
K
GK\TLMPRN?FHGKQE<O>k:HGgN?PR:S<O>D2<?:PK\T<flfPRDEG

DE<OY<OQEDE<OQEN?FSP[DE<
>TBJGK\TFH<?Qf@dP`N?FjWGRQJ>^GK]E\T<r<?:>^BE>^@T\CP`@TG

FSQf@C<O\CPRNON?FjWGRQJNOGKQ$GR@T\TGK>DE<
K
<?NO@TGK>DE<?:	<?Qf@CGR\TQEG

<v@CNRlll [<O>mLeB

>TB2Y<O\TFSGR\fiPR:DE<o:SGR>=DE<
K
<ONO@CGR>>^FSLUYE:S<O>

YZGK\=:HG G(B2<rLsBEN
~
GK>DE< :SGR>=N&PR>^GK>fi<?>^@TBEDEFSPRDEGK>
~
PR>A@dPUP
~
GK\TP
~
PRQ!@T\CP`@CPRDEGoDE<=<?Qf@T<?QEDE<O\T:HGK>4DE<?>^DE<k<O:_YEBEQf@CGoDE<V(FS>A@dP DE<=:SPR>;>TFHLeBE:9P`N?FSGRQE<?>
%0 1
)
l
|
GRLMG <  ^<?LUYE:SG

>T<
~
P GK]2>T<?\a`PRDEGo<ffigYZ<?\TFHLM<OQf@dPR:HLM<OQ@T<VGBE<fi<?:ELUG!gFHLMFH<?Qf@CGmDE<=:9PR>ffiFS>T:SPR>7DE<PRD=WP`@CGKLUGK>7<OQ
|
B

ffKff


@CFH<?QE< :HBfPR\=Y2\TFSQ2N?FSYEPR:SLU<?Qf@C<mYGK\=:SPeDEF
K
B2>TFjWGRQVD2<*`PRN?PRQf@C<O><OQf@C\T<r<?:H:9PR>
%0 2
)
l
I;>^@dP WBE:@CFHL[PaGK]E>^<?\	`PRNOFjWGKQ KB_PR\^D_Pn\T<O:9PRNOFjWGKQJN?GKQhBEQp@T<?LMPdGBE<!QEGK>mFSQf@C<O\T<?>TPn<?>^Y<ON?F9P`:SLU<?Qf@C<


<?>!<?:-DE<i:9PVFSLUYGR\^@dP`QEN?FSPVDE<i:SPR>`PRN?PRQf@C<O>!<?QX<?:-@C\CP`QE>TYZGK\^@T<nDE<nLMPR>TP$<?Q1>TB2Y<O\	Q_NOFS<?>Ol
W
I4>A@dP
YZGK>T<O<UB2Q_PiN?GKQf@C\^FS]EB2N?FjWGRQhL[P

GR\ YGK\mY_PR\^@T<!DE<a:9PR>ERP`N&PRQf@C<O>o>TF7@dP`Q@TGi:9Pn<OQE<?\	_W
=
PiDE<
K
GK\^L[P`N?FjWGRQ
N?GRLMGa:9PeD2<rLUFiR\CPRNOFjWGKQn>^GKQVLM<OQEGK\T<O>hG(B2<r<OQJ<O:N&PR>^GMD2<?:PRDfiWP@CGKLUG

:HGaN?B_PR: Y_PR\T<ON?<rGgNOBE\T\^FS\

YZGK\
    	
	
 
< ^<OLMY2:SG

<?Q
|
B

ffRff


%0 2!*  ! 2*  1
)
lHDk>&W
= 
<OQpN?GRQEDEFSNOFSGKQ2<?>DE<s<flG(B2FS:SFH]E\TFHG

<O:@T\CPRQ2>TYZGK\^@T<sDE<L[PR>TP
<?Q[<?>^@CPs>TB2Y<O\TFCQEN?FS<<?>A@WPsNOGKQf@C\^GK:9PRD2GsYZGK\-:SPR>ZRP`N&PRQf@C<O>?lRDk>&W
=
Y_PR\T<ON?<OQn@dPRLe]2FvW<?QUN?GRQ(Q_\TLMPR\^:SGrGR@C\^GK>
\T<ON?FH<?Qf@C<O>U\^<?>^BE:H@CPRDEGK>!<Mffi2YZ<?\^FSLU<?Qf@dP`:S<?>
% !"
)ff
GBE<bLeBE<O>^@C\TPRQ1GBE<b:9PpDEF
K
BE>TF&WGKQt<?Q
|
B

ffKff

r@TFS<OQE<
:SB(fPR\+YZGK\=:9P!LUFiK\TPRN?F&WGKQnDE<oBEQEPaLsB

YZ<\GBE<^Q_PaN?GRQEN?<OQ@T\CPRNOFjWGKQVDE< `PRN&P`Q@T<?>Ol
 
		fiffffifl	 "!$#%	ffi&'(	*)+	fi,-	/.* 0213'4!5
687(987;: <4=?>2%435,768fi/#9,A@c%CBEDFDG:Ht6v,/
)+*
>R026j%5'
IKJ
=ALMN9OD
DmQf@T<?>fiDE<oYE\TG(N?<ODE<?\P!<ffigYZGKQE<O\:HGK>+\^<?>TB2:H@dP`DEGK>=DE<o:9P`>+FSQ<K<O>^@TFifPRNOFSGKQ2<?>fiDE< ]ZGKLe]_PR\^DE<?GaF&WGKQEFSNOG

<?>
K
BEQEDEPRLM<OQf@dPR:	<?Qf@C<OQEDE<O\wN?GKQ$N?FS<O\^@TGnDE<O@CPR:S:H<o:9PM>^BEYZ<?\	QEN?FS<]_PJ ^Gn<O>^@TBEDEFSG

DkB

ffKff

 L
c
) 
ff
_
PdGBE<
:SGR>+\T<O>TBE:@dPRDEGR>=DE<?YZ<?QED2<?Q$<OQJ]2BE<?Q_P!Y_P`\^@C<oDE< :SPeY<ON?BE:HF9PR\5\T<?NOGKQE>A@C\TB2N?N?F&WGKQGBE<cW<O>^@CPUP`DGBEFS<O\T<

GBE<o@dPRLe]2FvW<?QiYZGK>^<?<?QJ:9PR>=>^BEYZ<?\	QEN?FS<O>fiP \

ffKff



]7@

ffKff

l
Q-Pw<?Q
SR
:
c
YmPR>^@C\^GKLUTe¢WV
uYX
% !&
)
GR]E>T<O\	`PR\TGRQ!N?GKQaDEF
K
\CPRNON?FjWGRQeDE<=<?:H<?Nv@C\TGRQE<?>;DE<5]_PJ TP <?QE<O\
EW
=
P

$ IZIZe*fi:SPMP`Y_PR\TFHN?F&WGKQbDE<B2Q_PMYZ<?\^FSG(DEFSNOFSD_PRD
c
)

>^BEYZ<?\TY2BE<?>A@dPnPU:9PaDE<:SPUGR\TFS<OQf@dPRNOFjWGKQ
K
N?N

ffKff


GBE<P`@C\^FS]EB

<?\^GKQUPwBEQ_P N?FH<?\A@dPw<?>A@C\^BENO@TBE\CPoDE<=DEGKLUFSQ2FSGK><?Qa:9Pm>^BEYZ<?\	QEN?FS<fi:HFSLUYEF9PfiDE<?:2YE:9P`@TFSQEG2l?]	GWL
N?G D2<?>TY2B5W<?>

_<?DEP-Z[Te¢WV
uYX
%0 !	*  1,
)
DE<O>TNOBE]E\TFH<?\^GKQM<O:2LUFS>^LMGkDEF9PR\CPRLMPkDE<=D2F
K
\CP`N?N?F&WGKQe<OQ DmB]\ ffKff
E^`_
\T<O>TGK:Ya(FS<?Q2DEGn<?>A@dPbaR<?qeB2Q_P[YZ<?\TFHGgD2FSN?FHD_PRD
c
)f
ff2lHD+@C\TFH]EBdcR<?\TGRQcPRN?<O\^@dP`D_PRLU<?Qf@C<<?>^@T<eDEFSP-eK\CP`L[PaP
BEQ_PiN?PRY_P
~
<ffi2P-eKGRQ_PR:;DE<O>TN&P`QE>CPRQ2DEG$>^GK]E\T<a<O:;>TBE]E>A@C\TP`@CGVN?B_P`DE\CPRD2G
_
Y<O\TGV<?\^\_WGKQE<?PRLU<?Qf@C<aYZ<?QE>TP3L
\TGRQ GBE<n<O>^@dP`]_P
K
GK\^L[PRDEPVYZGK\rFSLUYEBE\T<Oq&PR>Ol I4>A@CBED2FSGK>YGK>A@C<O\TFSGR\T<?>
%0 !.
)
<?>^@TBEDEFSPR\TGKQIN?GKQuDE<O@CPR:S:H<
<?>A@C<e@TFSYZG[DE<e\^<?NOGKQE>^@T\TBENON?F&WGKQ
_
DE<OLMGR>^@C\TPRQEDEG GBE<s<
K
<?Nv@CFYaRP`LM<OQ@T<e:9PU>TBEYZ<?\^<?>A@C\TB2NO@CB2\CPb:9P
K
GR\TLMPRQ
WP`@TGKLMGR>5DE<O:LMFH>TLUGsLU<O@CPR:
_
cdGBE< :SPsYZ<?\TFHGgD2FSN?FHD_PRDgf^:9PR\hefP-iYEBE<?D2</aRP`\TF9P`\5<?Qf@T\T< :SGR>-@C\^<?>=LU<O@CPR:S<O>
GBE<r\T<?NOGKQE>A@C\TBjcK<?Q$DE<o<?>^@CPULMPRQE<O\CP2l
ffiFSGR\T<?Qf@TFSQEFkTi¢WV
uYX
%0 !
)
BE>TPR\TGRQVNWPR:SNOBE:SGR>o£ml npoqnprn5VmYEPR\CP!<?>A@CBED2F9PR\+:HGK>+LU<?N?PRQEFS>^LMGR>+DE< \T<ON?GKQ2>aL
@C\^BEN?NOFjWGKQMDE<m:SPR>4>TBEYZ<?\aQ_N?FH<?>\ ffKffds
^
DE<k:SGK>.LU<O@dP`:S<?>4DE<@C\TPRQE>TFHN?F&WGKQ
c
fiP \
_
]7@*c[DmBbcMD2<m:SGR>Ft_u
~v_
];Dwc Dfie
_
DE<OLMGR>^@C\TPRQEDEGdG(B2<tW<?>^@CPn<?>
K
PxaKGR\CPR]E:H<{WBEQEFHN&PRLU<?Qf@T<sY_PR\TP[:SGR>mYE\^FSLU<?\TGR>
_
LUFS<OQf@C\CP`>GBE<
QEGM:SGa<?>kY_PR\CPa>TB2>fiaK<ON?FHQEGK>mFH>TG(<?:H<?NO@T\_WGKQ2FSN?GR>GtRlVI4ygFS>^@T<B2Qp<\GBEFH:SFS]2\TFSG!D2<?:SFHN&PRD2GU<OQf@C\T<:9Pa<?QE<O\$eEW
=
P
efPRQEPRD_PsYE\^GgNO<?DE<OQf@C< DE< :SPQBE<za`P!>TFHLM<v@C\?W
=
PoDE<w:9P{WB2:H@CFHL[P N?PRY_P
~
PRNOF9PsB2Qi<?LUY_PGBE<O@CPRLUFS<?Qf@TGsLzWPR>
DE<OQE>TGcU:9Po<?Q2<?\$eEW
=
PYZ<?\^DEFSDEPYZGK\-:SP
K
PR:@dPoDE<m\^<{eKFH>^@T\TGs<OQf@C\T<k:9PrQ(B2<za`PsN&P`Y_P
~
<`yEP|eKGKQ_PR:3cU<?:Z>TBE]2>aL
@C\TP`@CGVN?BEPRDE\CP`DEGEl I;>^@T<[]_P`:9PRQENO<M>EWGK:SGb<O>
K
PxaKGK\TPR]E:H<UYEPR\CPV:SGK>oLU<O@dP`:S<?>
c

_
cfP GBE<[>^Bu>TB2Y<O\	Q_NOFS<
>TB
K
\T<rBEQ_PaN&PR\hefPUNOGKLUYE\T<O>TFKa`P!LeBEN
~
GMLzWPR>PR:H@CP GBE<s<OQJ:HGK>=LM<v@dPR:H<?>8tRl $PMP`:H@dPe@T<?QE>^FjWGKQV>TBEYZ<?\L
Q_NOF9PR:<?>^@_WPVY2\TGSaKG(N&PRDEPbB2Q_Pi\T<?D2BEN?NOFjWGKQcDE<!N?PR\$efPi<OQ}:HGK>wGK\^]EFH@CPR:S<O>!!N&PRB2>CPRD_PbPi>TB}aR<?qaYGR\ BEQ_P
K
BE<O\^@C<
~
FH]E\TFHD_PRNOFjWGKQu¡~Zl $P
K
B2<?\^@T<!@C<?Q2DE<?QENOF9PbDE<U:SGK>}WP`@TGKLUGK> <?Q}:9P WBE:@CFSLMP[N?PRY_PVPb<O>^@T\CPR]E:H<?NO<?\
<?Q2:9PRNO<?>=<?Qf@T\T<o<?:H:SGK>*cn:9PsFHQEN?GKQ2LM<OQE>TBE\TPR:SFH]EFS:HFSD_P`Dc
K
PR:H@CPsDE<o\T<zeKFS>A@C\TG!<OQf@C\T<o:SPR>+N&P`Y_PR>fiYE>T<OBEDEG
~
<L
y2P-eKGKQEPR:caN?B_P`DE\CPRDEPN?GRQ(Q_<?\^<?Q[P:9P YE\^FSLU<?\TPoB2QMNOFS<?\A@CGrN&PR\EWPRNO@T<?\]Vr£-oqr  vlRew<
K
GR\TLMPoFH:SBE>A@C\TP`@CFYaRP
\P`BEQGBE<aYG(N?Gb\^FeKBE\^GK>CP
^
>T<aYEBE<ODE<UPWQ_\^L[PR\G(B2<U:HGK>}WP`@TGKLMGR>w<?Qc:9P WBE:@CFHL[PUN&PRY_Pn@TFS<?Q2<?QcL[PxcRGK\
@C<OQEDE<OQEN?FSP[PMNOGgGR\TDEFHQ_PR\T>^<oN?GKQJ:SGK>8aK<ON?FSQ2GK>k:SP`@C<O\CPR:H<?>fiDE<OQ@T\TGnD2<:SPULUFS>^L[PeN?PRY_P GBE<N?GKQJ:SGK>GaR<L
N?FHQEGK>wFHQ
K
<?\^FSGK\^<?>kDE<!:9P[>^<{eKB2QED_P
_
NO\T<&P`QEDEGiBEQcN?FH<?\A@CGnDE<O>CPRNOGKYE:HGi<?Qf@C\^<aPRLe]ZGK>wYE:SPRQEGK>mP`@WGKLUFSNOGK>?l
x4<?\^<?LUGK> GBE<!<?>A@C<aN?GRLMYZGK\^@CPRLUFS<?Qf@TGM@CFH<?QE<!LsBEN
~
PiFSLUYGR\^@dP`QEN?FSPMPi:9P
~
GK\CPnD2<!<ygYE:SFHN&PR\mN?FS<O\^@CPR>
GK]E>^<?\aRP`N?FSGRQE<?>!DE<v@dPR:H:9PRDEPR>eLzWPR>!PRDE<O:9PRQf@T<Rl $P
K
PR:@dP$D2<i\T<{eRFS>^@T\TGh<OQ@T\T<b:9P`>eDEGK>WBE:@CFSLMPR>oN&P`Y_PR>
YE\^GEaRGgN?Pn:9PMPRY_PR\^FSN?F&WGKQ$D2<e:9PUY<ON?BE:HF9PR\<?>A@C\TB2NO@CB2\CPnDE<eN?PRQ_PR:H<?> GBE<sLMGK>A@C\TPRLMGR>k<OQh:9PQeKBE\CP
8
l
_
N?GRQhBEQ_PnYZ<?\TFHGgD2FSN?FHD_PRDVDE<
c
)
Rff2l kQhDEFSP-eK\CP`L[PaDE<eDEF
K
\CPRNON?F&WGKQ $ IZIZeŁ\.QqeKBE\TP
8
l
8
^
LsBE<?>A@C\CPn:SP
YZ<?\TFHGgD2FSN?FHD_PRD
c
D2<?:ffiYZ<?\^FSG(DEGUN?GK\A@CG[D2<s:9Pa\T<ON?GKQ2>^@C\^BEN?NOFjWGKQ
_
<?Qh<O>^@T<sN&P`>TGnDE<QBE<?>A@C\CPnLsBE<?>A@C\CPUDE<
YE:SP`@CFHQEG
_
PR>?W
=
N?GKLUG:SPr>^FSLU<O@T\&W
=
P
~
<y2P-eKGKQEPR:DE<k:SPXWB2:H@CFHL[PkN&PRY_Pgl $	PoDEF
K
<?\T<OQEN?FSPrD2<mPR:@CBE\TP <?Qf@C\^<m:9P`>
Y_PR\A@C<O>=PR:H@CPR>OcM]EPETPR>+DE<k:SGK>-N&PRQEPR:S<O>5DE<k:9P\^<?NOGKQE>^@T\TBENON?F&WGKQiYE\TGSa(FS<OQE<wDE<m:9PR>.DEFS>A@CFHQ@CPR>5YZGK>^FSN?FHGKQE<O>
      g	
	ffi[ w(Z	 
	
2 M
Z	[
	ffi  
ffflfiffi "!$#&%('*),+.-/)10/24365879+;:<),=>79?A@	5CB,D79+;%(E	D79#&BA5C%F-/)G?%H=I@/J)C:>KL5CBM)NO@QPSR*R/TVUXWYZ(R\[
]
),=>EI%*5C%^?%;_S@/)C:IE>)&587*:<:<@/'9%*5CB,D79+`)8a\BA=IE>),+bE>)*c),+d_e7*:f#&%g-/)&5C%*+	%*?M),=ihj@	)&=IBM'9@/),+d@	+k%l-kBM:I),5nm
5CB,D79+d5879#oJk%*58EI%qp$T*TCRbr1:I),=>J),58E>7s-/),?t=I@/uk=IE>:<%(E>7g5879+d=IBA#o)CE>:VD
v
%;5C@	%*-	:<%*-	%\[F0w)x7*uk=I)C:Iyz%.hw@/)
?A%{J)C:<BM7\-	BA5CB-	%*-i587*:<EI%i-/)G?A%{:I),5879+	=IE>:<@	5C5CB,D79+;5879+&J)C:<BM7\-/7{|^}~&P),+l?A%-kBM:I),5C5CB,D79+oJ)C:IJ),+\m
-	BA5C@	?%(:O%.?A%.hw@/)F=<BM'9@/),+?M79=15C%*+	%*?M),=fUfcQ^?A%;J)C:<BM7\-	BA5CBA-	%*-?A%(:I'9%.5879+|Z*Wwchw@/)x7\5C@/Jk%
%(J	:I7Va\BA#%*-	%*#o),+jE>);E>7\-/7),?X?A%(:I'*7ff-/);?%s_7*E>7/[0w)&J@/),-/)7*u=>)C:Iy(%(:iEI%*#iukBnD),+?A%=IB#o)CE>:VD
v
%

)8a/%('*79+	%*?),+s?%*=ŁJ79=IBA5CBM79+/),=Ł%(E	D79#BA5C%*=C[
   x
	
	
^

(01)
(11)
(10)
 flfiA 
]
BA%('*:<%*#%^-/)l-	BM_:<%*5C5CB,D79+
]
-/);?%s=I@/J)C:>K5CBA) EVPSR*R/TVUH:I),5879+	=>E>:f@D
v
-	%\c
Jk%(:<%{@	+k%1),+/)C:I'	D
v
%{-/)OZ(R*R{)	i[\0w)
+	%*?A%*#o79=%*?M'9@	+/79=J@	+bE>79= J	:<BA+	5CBAJk%*?M),= %*=>7w5CB%*-/79=%*?	=<@/uk=$m
E>:<%(E>7{5879+o=IBA#o)CE>:D
v
%5C@	%*-	:<%*-	%\c*%1?A%y*)	Łhw@/)XEI%*#HukBnD),+o=I)7*uk=I)C:Iyz%*+x?M79=Jk@	+jE>79=t=>),5C@	+	-k%(:<BM79=Cc
%*=>7\5CBA%*-/79=Ł%x?A%F:I),5879+	=>E>:f@	5C5CB,D79+l;5879+.J)C:<BM7\-	BA5CB-	%*-gT(Wx:I),=>J),58E>7o%x?A%i:I),-lJ	:<BA+	5CBAJk%*?PJ)8m
:<BM7\-	BA5CBA-k%*-sWo),+^),?Q),=>J%*5CBM7;:<),%*?eUf[O0w)iy*)Fhw@/)),+ff?A%=<@/J)C:>K5CBM)-/)F?A%#F@/),=>E>:f%;=	D79?A7)8a/BA=>E>)
@	+l-/79#&BA+	BA7H-/)1?A%H:<),5879+	=>E>:<@	5C5CBVD79+fl[ N),=>EI%F),+/)C:I'	D
v
%H),=X7*uk=>)C:<yz%(uk?A)O@	+

)8aŁD%('*79+/7x_e7*:f#&%*-/7
J7*:4?M79=ŁJk@	+jE>79=4# D%*=u	:<BA??A%*+bE>),=,[)k)>%?A%o=IBA#o)CE>:D
v
%x-/)?A% D@	?MEIB#&%x5C%(Jk%\[
      g	
	ffi[ w(Z	 
	
2 M
Z	[
	ffi   
 fi gPY.+	#
	,UGNG=IJL),58E>7s-	)x?%l=<@/J)C:>K5CBM)FNG@QPSR*R/TVUGE>:f%*==>)C:1u79#Huk%(:f-/),%*-	%
5879+o@	+	%G-/79=IBA=s R R9W13 s-	)XBM79+	),= NG:5879+F@k+	%),+	)C:I'	D
v
% }~(R*RO)	F[*NJk%(:<),58),+o-/79=
EIBMJ79=Q-/)X-/)C_),58E>79=C[fiffffifl! "#%$ffi& (')(-	BA=<?M7w5C%*5CBA79+/),=),+F?A%*=Q? D
v
+/),%*=Q-	)?A%:I),5879+	=>E>:<@k5C5CB,D79+flc
hj@	){'*),+/)C:<%*?A#o),+jE>)i%(J%(:I),58),+%('*:<@	Jk%*-	%*=Ł),+gJ%(:I),=45879+sy*),58E>7*:<),=G-/)(*"@/:<'*)C:<=Ł7*Jk@/),=IE>79=C[
<?Qu:9PR>,+BE<nDE<O>TN&P`QE>CPRQX:HGK>rDEF.- <O\T<?Qf@T<?>1WP`@TGKLUGK>D2<[:9PVN&PRYEP
~
Py2P-eRGKQ_PR:.>TGK]2\T<[:HGK>uWP`@CGKLUGK>rDE<[:SP
N&P`Y_PpFSQffi- <O\TFHGK\NOGKQX>TFHLM<v@C\?W
/
PJNOB_PRDE\TPRD_P2l fiJFH<?Qf@C\TPR>aPR:KeKBEQEGK>DE<?>^N&PRQ2>CPRQ <?QXYZGK>TFHN?F&WGKQ rVW~
_
GR@C\^GK>
DE<O>TN&P`QE>CPRQJ<?QVYGR>TFSNOFjWGKQ10qV
u u
V2;l
687(9879 354 >f,7676]=ffi/ #('
)+*
J
,98
)
>
J
,;:,/Z0
)
>u026=4>u,<8=4
)?>
4=6
J
,
)
#('
)+*
#9/
)
@;Qp:9PBAqeKBE\TPDC2l t[>^<eLeBE<O>^@T\CP[<O:ffiPR>^Y<ONO@TGnDE<s:SPM>^BEY<O\A_NOFS<)EmB]\ ffKffds
^
@C\TPR>m>^<?\w]ZGKLe]_P`\TDE<?PRD_PMNOGKQ
FSGRQE<?>.DE<m]EPETP<OQE<?\he_W
/
Pb\fiFKffRff<Ox
^
Po@C<OLMYZ<?\TP`@CBE\TPP`Le]EFS<OQf@C<Rl+$	PrDEGK>^FS>.\T<?NOFS]EFHD_PoYGK\.:9Po>TB2Y<O\A_NOFS<
<?>fiP`YE\TGxygFSLMPRD_PRLU<?Qf@T< ff2lff
c
fi $

_
DEGKQ2DE<s fi $

<G+BEFKa`PR:H< P!BEQbFjWGKQiFHQEN?FHDE<?Qf@T<wYGR\=N&PRD_P1WP@CGKLUG
DE< :SPs>TBEYZ<?\HA_N?FH<Rl $GK>$WBEQEFHN?GK>-DE<I- <ONO@TGK>Ca(FS>TFH]E:S<O>+<?>A@WPRQbLMPR\TN?PRDEGK>-<?Qb:9PFSLMP-eK<?Q[N?GKQi:SPR>+:S<v@C\TPR>?J
cK
_
PRY_P`\T<?NOFS<OQEDEGrN?GKLUGoq?GKQ_P`>-:HFeK<O\CPRLU<?Qf@C<
~
BEQ2DEFSD_P`>OcaNOGKQ[B2Q_PP`QEN
~
BE\CPrDE<kB2QMYZ<?\?W
/
G(DEGoN?GK\A@CG
DE<o:9Pe\^<?NOGKQE>^@T\TBENON?F&WGKQl
|
GKLMGaR<?\T<OLMGR>kP!NOGKQf@CFSQB_P`N?FjWGRQ
_
QEGa>TGKQVFS>^:9PR>5DE<ffia`PRN?PRQf@C<O>?l
LNMPORQTSUOWV%XZY\[OWV^]
$GK>wD2<I- <?Nv@CGK> LMPR\^N&PRDEGR>mN?GRLMGDJ <OQh:9PBAqeKBE\TP C2l tM@CFS<OQE<?Q1- GR\TLMP[PR:SPR\$efP`D_P[P[:HGn:9P`\$eKGUDE<
:SPnDEFS\^<?N?NOFjWGKQcDE<a:SPn\T<?NOGKQE>A@C\TB2N?N?F&WGKQ
_
ch:SGR>
~
<?LUGK>oDE<OQEGKLUFSQ_PRD2G}( ~
t
 d¡n5Vo  d¡vl`_g<aGK]E>^<?\ha`P
<OQuPR:KeKBEQEGR> N&PR>^GK>
_
<?>^Y<ON?F9P`:SLU<?Qf@C<a<?Q}:9P`>U( ~
t
 d¡n5Vo  d¡kLzWPR>rPR:9P`\$efPRDEPR>
_
NOFS<O\^@dPi\^<?:9PSTPRN?F&WGKQ
:SP`@C<O\CPR:<?QV:9PR>=:W
/
QE<?PR>=DE<o:9Pe\^<?N?GRQE>^@T\TBENON?FjWGRQpPRDdcKPRN?<OQf@C<?>Ol
  x
	
	
^

A
B
fifl P W(RflYW+k#
	
UX7w)8a\B=>E>),+	5CBA%^-/)D ff fl & "#%$ffi! H);B=I?A%*=H-	)y(%*5C%*+bE>),=C[ +`),?
J)C:>K?-/)F%*?MEI@/:<%*=G:I),?A%(EIBAyz%*=O=>)F7*uk=>)C:Iy(%hw@/)x?A%-/)CJk:I),=IB,D79+gEIBA),+/)F@k+	%oJ	:I7*_S@	+	-kBA-	%*-g-/)FEI%*+
=	D79?M7&R\[ ~	Nic	#&BM),+jE>:<%*=4hw@/){?A%xBA=I?A%x-/)1y(%*5C%*+bE>),=,c5C@/9%&%*+k5

@/:<%F),=ŁEI%*#iukBfD),+-/){@	+.J)C:VD
v
7w-/7
587*:IE>7;-	)?A%x:I),5879+	=>E>:f@	5C5CB,D79+flc/EIBM),+	)@	+	%xJ	:I7*_S@	+	-kBA-	%*-l-/)HZw[ R

Ni[
LNM X V
 Y X Y\[OWV`O [
 V


[O VO
 SUOY[VfiffSffifl  XY\[ ]
$GK>DE< - <?Nv@CGK>@CFHYG(KDE<4:9PAqeRBE\CP(C2l t=@CFS<OQE<?Qr<?:P`>TYZ<?NO@TGfiDE<4DEFS>^:SG(N&PRNOFSGKQE<O><?Qr:9P`>: W
/
Q2<&PR>D2<.:SP
\^<?N?GRQE>^@T\TBENON?FjWGRQ
_
cw>TBE<O:S<?Qr<?>A@dPR\	P-eR\TBEY_P`D_PR>- GK\^L[PRQ2DEG=Y_PR\^<?>DE<4DEFS>^:SG(N&PRNOFSGKQ2<?> NOGKQaK<?Nv@CGK\^<?>
DE<"!-BE\$eK<O\T> GKY2BE<?>A@CGK>Ol @<- <?Nv@CFYaRP`LM<OQ@T<
_
>^<!GK]E>T<O\ha`PiNWGKLUGnBEQEPb:W
/
QE<?PMDE<!:SP[\T<ON?GK>A@C\^BEN?NOFjWGKQ
>^<JNOGK\^@CPc<OQzBEQ YEBEQf@TG
_
c1:SPR>!: W
/
QE<&PR>!:SP`@C<O\CPR:H<?>aPRDjcfPRNO<?Qf@C<O>[>T<VN?FH<?\^\CPRQ1YE\^G eK\T<O>TFYaRP`LM<OQ@T<
>^GK]E\T<a<O>T<aYEBEQf@CGb@C\TPR> >TGR]E\T<OY_PR>CP`\T:SG
_
DE< - GK\TLMPnPRQfiWP`:SG efP[Pb:HGP+BE<aGgNOBE\T\^<UNOGKQc:SGK>mYE:9PRQ2GK>
P`@_WGKLUFSN?GR>=PR:S\^<?DE<ODEGK\=DE<oBEQEPU:W
/
QE<?PeDE<oDEFS>^:SG(N&PRNOFjWGKQl
$Pr:HGKQeKF@CBEDaDE<<?>A@CGK>.DE< - <?NO@TGK> a`PR\?W
/
P
_
YZ<?\^Gs>^B[YE\^G^- BEQEDEFHD_PRD
_
LU<?DEFHD_P N?GKQM<?:_gfl fi
_
<O>5N?GRQE>^@CPRQf@C<
ciDE<ff2l F #off2lKs%$Esl\_(<YZGgD2\&W
/
PeGR]"^<O@CPR\(+(B2<
_
PR:>T<O\kD2<I- <?Nv@CGK><?>A@C\^<?N
~
GK>
_
:SPaY2BEQf@dPaDE<?:LUFSN?\^GK>TNOGKYEFHG
QEGaYZ<?QE<v@C\CP!YE:H<?Q_P`LM<OQ@T<
_
G`@CGK\hefPRQEDEG!B2Q_P!YE\TG^- B2QEDEFSDEPRDbLM<OQEGK\?+BE<o:9P`+BE<o\^<&PR:HLM<OQ@T<wYEBED2FS<?\TPRQ
@C<OQE<?\OlD@;>A@dPJGR]"^<?NON?FjWGRQ +BE<OD_P$PRQBE:SPRD_PbPR:;GK]2>T<?\a`PR\
+(B2<M]_PS^GJDEGR>TFS>oDE<aFH\T\CP`DEF9PRNOFjWGKQ$>TFSLUFS:SPR\T<O>
_
:9P`>b( ~
t
 d¡n5Vo  d¡sNOGg<`ygFS>^@T<?Q N?GKQ PR:KeKBEQ_PpFH>T:SP$DE< a`PRN&PRQf@T<?>aDE<b:9PpLUFS>^L[PJPRQEN
~
BE\CP \ZAqeRBE\CP C2l
c ^`_
LMPR\TNWPRQEDEGK>^<oY_PR\CP!<O>^@dPWBE:H@TFSLMPBEQEPaY2\TG^- BEQ2DEFSD_P`DJDE< glff
$
Esl
]GK\rGR@T\TGV:9PRDEG
_
QEGJN?PR]Z<M<O>TYZ<?\CP`\)+BE<U<?>A@CGK>rDE<I- <ONO@TGK>sGK]2>T<?\a`PRDEGK>PVLsBdch]_PETP`>DEGR>TFS>o>^<&PRQ
YE\^GgDEB2NO@CGaDE<oFHLMY_P`NO@CGR>+FSQED2FKa(FSDEBEPR:S<O>+YEBE<O>
_
YZGK\=:SG!>^<&^Q_PR:SPRDEG!<?QV<?:PRY_PR\A@dPRDEGUPRQf@T<?\TFHGK\
_
N&PRD_P!F&WGKQ
N?GRQtBEQ_Pp<OQE<?\he_W
/
PVDE<PFKffKffJ<Ox <O>eN&P`Y_PRqnDE<[YE\TG(DEBENOFS\rBEQXLWPEy2FHLMGVDE<DC$GwtpY_P`\T<?>sDE<nDE< - <?NO@TGK>
YEBEQf@TB_PR:S<O>
_
FHQEN?:HBE>TG$PRQf@C<O>eDE<[>^BXYGR>TFS]2:S<a\T<ON?GKLe]2FSQ_PRNOFjWGKQ lbxmFS<OQEDEGp<O:.@CPRL[P ^Q2GVD2<n:SGK>rDE< - <?NO@TGK>
eK<OQE<?\TPRDEGK>eYEPR\T<ON?<nNO:9PR\^G +BE<zW<O>^@CGR>s>TGRQtLWP`>s]EFH<?Qt<O:-\^<?>TB2:H@dP`DEGpDE<M:9P$P|eK\T<zefPRN?F&WGKQ}DE<nDE< - <?NO@TGK>
FSQ2DEFKa(FSD2B_PR:S<O>ffiNO\T<&P`DEGK>;YZGK\4a`PR\TFHGK>7FHLMY_P`NO@CGR>?lE <?>^@CP LMFH>TLMPkN?GRQEN?:HBE>TF&WGKQ!>T<fiYEBE<ODE<+@dP`Le]EFvW<OQ!:S:H<{efPR\
        f(ffiz
u	
M ffiw 
@C\TPR>r:9Pb\T<&P`:SFSq?PRN?F&WGKQcYGR>^@C<O\TFHGK\oDE<M<`ygY<O\TFSLU<?Qf@TGK>sDE<U]ZGKLe]_PR\^DE<?GJFjWGKQ2FSN?Gb>^GK]E\T< EmB]\ ffKffds
^
PV]_PETP
@C<OLMYZ<?\TP`@CB2\CP
1 
l Em:FSQEFHN?FSGrDE< <O>^@dP`>=GK]E>T<O\ha`PRNOFSGKQE<O>\ @CPRLe]EFvW<?Qn:H:S<aRP`D_PR>+PeN?PR]ZG!Pe]_PETPs@T<?LUY<	
\CP@CBE\TP
_
fl
oKff
^
>_WGK:HGs>^GKQ[a(FS>^FS]E:H<?>.BEQ_PR>+YZ<G+BE<^Q_PR>5LMPRQEN
~
PR>+BE<w<OQnN?FH<?\A@CGsLUG(DEG\^<?NOBE<?\^D_PRQbP
( ~
t
 d¡n5Vo  d¡4N?GR\^@dP`>?lZ]<O\TGUPR:N&PR]ZGeDE</a`PR\^F9PR>
~
GK\CP`>+DE<m@TGKL[PDE<wFSLzWP-eK<OQE<?>-N?GKQf@TFSQB_PRD_P`>
_
@T\CPR>+:SP
<?:H<za`PRNOFjWGKQeR\CPRDEBEPR: DE< :SPs@C<OLMYZ<?\TP`@CBE\TPsDE< :SPsLeBE<O>^@C\TP!BEQEGK>=YZGgNOGK>CeK\TPRDEGK> cn:9PLWPR>+(B2<rY2\TGK]_P
]E:H<rFHQ2¤_BE<OQEN?FSPUD2<r:SPUY2BEQf@dPa<?Q$:SP!LMGSa(FS:HFSD_PRDiD2<:HGK>=DE<I- <ONO@TGK>
_
PRY_PR\^<?NO<?Q cKP$( ~
t
 d¡n5Vo  d¡5:9PR\hefPR>
_
>TFHLMFH:9PR\^<?>5Pa:SPR> +BE<rGK]E>T<O\ha`PRLUGK>fiP!@C<?LUYZ<?\CP@CBE\TPUP`Le]EFS<OQf@C<Rl
@;>=QE<?NO<?>CP`\TFSGs>T<^Q_P`:9PR\ +BE< ]_PE^GeB2Q_Pe<?QE<O\$eEW
/
PsDE< FRffKffs<OxyQEGeGK]E>^<?\aRP`LMGK>5FS>T:SPR>.DE< PRDfiWP@CGKLUGK>
_
LUFS<?Qf@T\CPR> +(B2<eGR@C\^GK>m<`ygY<O\TFSLU<?Qf@TGK>w]_PE^G[N?GKQED2FSN?FHGKQE<O>m>TFHLMFH:9PR\^<?>
~
PRQ$FSDE<OQ@TF.A_N?PRDEGn:SPM<`y2FH>^@T<?QENOF9P
N?GRQ^BEQf@dPeDE<kFS>^:9PR>.DE< PRD=WP`@CGKLUGK>OcUDE<a`PRN&P`Q@T<?>
_
Em>?W
/ _
<ygY<O\TFHLM<OQ@TGK>+DE<k]_PETPR>5DEGK>TFH>5DE<k]GRLe]_PR\
DE<OGVNOGKQ Em\

P FRffKffn<Ox >^GK]E\T<
|
B2\ffKffds
^
P[@C<?LUYZ<?\CP@CBE\TPiPRLe]EFH<?Qf@C<
1
~
PRQhGK]E>^<?\aRP`DEGVPRLe]ZGK>
@CFHYGR>D2<sDE< - <?NO@TGK>
_
PR:FeKBEPR:;+BE<s>^GK]E\T<>]7@E\s-s s
^
PU@T<?LUY<O\CP`@TBE\CPR>FSQ - <?\TFHGK\T<O>P
c c
ff
2
_
@CPRL
]EFvW<?QuNOGKQt]_PSTPR>sDEGR>TFS>rDE< Em\

P FKffRffJ<Oxsl<_(<
~
PVGK]E>T<O\ha`PRDEG$FSQENO:SBE>^G +BE<[<OQ5Em: \s s-s
^_
P$]_PSTPR>
DEGK>^FS>Gci<OQE<?\he_W
/
PR>=D2<r]ZGKLe]EPR\TDE<OG
_
>^<,- GK\^L[P`Qi<ygN?:HBE>TFYaRP`LM<OQ@T<oFS>T:SPR>+DE<rPRD=WP`@CGKLUGK>

l
|
GKQENO:SBdcR<?QEDEGa<O>^@dPe>^<?NON?FjWGRQ
_
YZGgD2<?LUGK>+P AE\TLMPR\ +BE< B2Q_PsLeBdcM]_PETPDEGK>TFH>5DE<mFS\T\TPRDEFSPRN?F&WGKQMNOGKQ
FSGRQE<?>!DE<i]EPETPh<?QE<O\$e_W
/
Pp>TGK]E\^<i:9Pp>^BEY<O\A_NOFS<PEkB]\ffKffjs
^
eK<?Q2<?\CPhBEQ1QBE<aKGc@CFSYZGhDE<iDE< - <?Nv@CGK>B+BE<
QEGI>TGKQ:SPR>aN?GKLWBEQELU<?Qf@C<VGK]E>^<?\aRP`D_PR>[FH>T:SPR>aDE< a`PRN?PRQf@C<?>
_
c +(B2<$>T<zeKBE\TPRLM<OQf@C<$Y2\TGSa(FS<?Q2<?QDE<O:
\T<O>TBE:@dPRD2GUD2<r:SPaP-eK\T<zefPRNOFjWGKQiDE<oDE< - <?Nv@CGK>FSQED2FKa(FSDEBEPR:S<O>CeK<?Q2<?\CP`DEGK>fiYGR\CaRP`\TFSGR>=FSLUY_PRNO@TGK>+F&WGKQEFSNOGK>?l
  !$# (.fi!b& 	 /[#%
Q-PiDEF ^FHLMGR>w<?QIPR:e5WB2QpLMGRLM<OQ@TG +(B2<UD2BE\CPRQf@T<[PR:Ke+WBEQpGR@T\TGb<ygYZ<?\^FSLU<?Qf@CGVDE<a]GRLe]_PR\^DE<?GbFjWGRQEFSNOG
]_PE^GXNOGKQEDEFHN?FHGKQE<?>i>^FSLUFS:SPR\T<O>
_
GR@T\TGK>bP`B2@CGK\^<?>
~
PRQGK]E>T<O\ha`PRDEG
1
:9PuYE\^GgD2BEN?NOFjWGKQ
_
PRDE<OLWP`>nDE<
FS>^:9PR>aDE< a`PRN&P`Q@T<?>
_
DE<JFH>T:SPR>aDE<$P`DfiWP`@CGRLMGK>Ol @;>^@TGuQEGIGgNOBE\T\^<J<OQzQBE<O>^@C\^GK>n<`y2YZ<?\^FSLU<?Qf@CGR>?l $P
FSQ2<ygFS>A@C<?Q2N?F9P!DE<oFH>T:9P`>+DE<PRDfiWP`@TGKLMGR>+YEBE<ODE<<`ygYE:SFHN&PR\^>T< - BEQEDEPRLM<OQf@dPR:HLM<OQ@T<oYGK\+@T\T<O>\TPRq?GRQE<?>
]
sKlH]	GK\!:9Pp\EWPRYEFSDEPpLMFKeK\CPRNOFjWGKQ
cXYZGK>^@T<?\TFHGK\!PRQ2F +BEFS:SPRN?F&WGKQuD2<i:SGK>!P`DfiWP`@CGRLMGK>s<?Q :SGK>e<O>TN?PR:SGKQ2<?>
>^BEY<O\A_NOF9PR:H<?>
_
PRQf@C<?>fiDE<
+BE<rQBEN?:H<?<?QV<?QVFS>^:9PR> +BE<oNOGKLMFH<?QENO<?QJP!N?\T<ON?<O\?l
glH]	GK\o:9Pi\T<ON?GKLe]2FSQ_PRNOFjWGKQcDEFH\T<ONO@dPbDE<a:SGR>P`DfiWP`@CGRLMGK> NOGKQ}:9PR>/a`PRN?PRQf@C<?>
_
@CPRLe]EFvW<?Q eK<?Q2<?\CP`D_PR>
<OQJ:SPR>=YE\TGxygFSLUFSDEPRDE<?>5DE<?:FSLUY_PRNv@CG!F&WGKQEFSNOGEl
C2lH]	GK\tWBE:H@TFSLUG
_
<ygFS>A@C<e:SP[QEGiDE<O>TYE\^<?NOF9PR]E:H<eYZGK>TFH]EFS:HFSD_PRDVDE<!:SPM\T<OFSQENOGK\TYZGK\TPRN?F&WGKQpDE<O:7PRDfiWP@CGKLUG
Ps:SPsN&P`Y_P
~
<`yEP|eKGKQ_PR:
_
+BE<w:HG!PR]E>^GK\T]Z<
_
>TFHQn:9PsQ2<?N?<O>TFHD_PRDiDE< +BE<JW<O>^@T< >T<w\^<?N?GRLe]EFSQ2<wDEFS\^<?N	
@CPRLM<OQf@C<wNOGKQbBEQ_Pa`PRN&PRQf@T<RlZew<?]2FSDEGaPR:N&PR\EWPRNO@T<?\8Vr £-oqr  FciPe:SPeFSQENOGKQELU<?QE>^BE\CPR]2FS:SFHD_PRDUDE<
DEFHN
~
P!N&PRYEP
_
PtW<?>A@dP!:S<wY2BE<?DE<r\T<O>TBE:@dPR\5<?QE<O\$eW<v@CFSN?PRLU<?Qf@C< - PxaKGK\TPR]E:H<wFSQENOGK\TYZGK\TPR\=PRDfiWP@CGKLUGK>?l
@;>^@CPeYGR>TFS]2FS:SFHD_PRDaN?GR]E\CPsFHLMYZGK\A@dPRQENOF9P >TF<?Qi:SPR>-Y2\TGxygFSLUFSD_PRD2<?>5<`ygFS>^@T< PR:KeKBEQ_PaRP`N&PRQf@C<c[:SP
DE<OQE>TFHD_PRDhP@WGKLUFSN?PUDE<s:9PMN?PRY_PnP`DE<?LzWPR>>T<
~
PagFH>^@TGn\T<ODEBEN?FHD_P2l=@4Q$<?>^@T<eN&P`>TG
_
>T<s@T\CP`@CPR\&W
/
P
DE<oBEQEPU\^<?N?GRLe]EFSQEPRN?F&WGKQiFSQED2FS\T<ONO@CP!PRDfiWP`@TGKLMGff a`PRN&P`Q@T<Rl
]ffiPR\TPNOGKQf@C\CP`>^@dP`\-<O>^@dP WBE:H@TFSLMPmYGR>TFS]2FS:SFHD_PRD
_`~
<?LUGK>.\T<?PR:SFHq&PRDEGo>^FSLeBE:SPRN?FHGKQE<O>;DE<kD2FSQfiWPRLUFSN?PwLMGff
:S<ON?BE:SPR\
_
<?>^@TBEDEFSPRQEDEGt<O:kNOGKLUYGK\A@dPRLUFS<OQf@CG}DE<$:HGK>[P`DfiWP`@CGRLMGK>U<?Qz:9PI>^BEYZ<?\AEN?FS<$DE<?:GK\TG2l @;>^@CPR>
>TFHLeBE:SPRN?FHGKQE<?>a>^<
~
PRQ\^<&PR:HFSq?PRDEG}<?Q BEQ_PI>TBEYZ<?\HA_N?FH<$\T<O:9PETP`D_P EkB]\ffKffjs
^_
>^GK]E\T<J:9P}N?B_PR:>T<
~
PRQ
DE<OYGK>^FH@CPRDEGa`PR\TFHGK>wP`DfiWP`@CGRLMGK>Ol fl\TPR>wBEQEPn\T<?:SPETPRNOFjWGKQpFHQEFSNOF9PR:DE<s:9P[NO<?:SDEPnDE<e>TFHLeBE:SPRN?F&WGKQpP[@T<?L
YZ<?\CP@CBE\TP1NO<?\^G
_
LUFSQEFHLMFHq&PRQ2DEGI:SPt<?QE<O\$eEW
/
PtDE<?:m>TFS>A@C<OL[P
_
N?GRLMFH<?QEq?P1:SPuDEFHQfiWPRLUFSN&PuP tKffKfffi!l @;:
\T<O>TBE:@dPRD2Gi<?>wFHQELM<ODEF9P@CG
]
:HGK>wPRD=WP`@CGKLUGK>k>TGKQcFSQ2<?>^@CPR]E:H<?>w<eFHQELU<?DEFSP`@dPRLU<?Qf@T<>^<[¡ffifl [ 
t"!
 oi<?Qh:SP
  x
	
	
^

t=2.5 ns
t=1.2 ns
t=0
^flfifl Ł0\BA#F@	?A%*5CB,D79+o-/)4%*-D%(E>79#o79==I7*u	:I)?A%{=<@/J)C:>K5CBM)":I),5879+	=IE>:<@D
v
-	%1NO@QPSR*R/TVU%H@	+	%
E>),#oJ)C:<%(EI@/:<%;-/) 9R*Ro[ Ł@	%(E>:I7;%*-D%(E>79#o79=1=>)i5879?M7\5C%*+ff=>7*u	:I)F?A%=I@	JL)C:fBA5CBM)1:I),?A% I%*-	%\[
]
)
BA+	#o),-kBA%(E>7/cXD),=>E>79=O=>)

@	+	-/),+  -	79=-/){),?A?A79=Ł),+?A%5C%(Jk%

)8a/%('*79+	%*? c.?A79=Ł7*E>:I79=O-/79=Ł),+jE>:I)
?A%g5C%(Jk%

)8a\%('*79+	%*?ff?%g=IBM'9@	BM),+jE>)&5879+`=<BA#o)CE>:VD
v
%.5C@	%*-	:<%*-	%qPJ7*:H?M7shw@/)&+/7s=>79+`ywB=IBMuk?M),=
),+s?A%oBA#%('*),+Uf[79=-/79=

@	+	-	BA-	79=),+?A%o5C%(Jk%

)8a/%('*79+	%*?=>)H-	BM_S@	+	-	),+;%x'*:<%*+y*),?M7\5CBA-	%*-
%?M7;?A%(:I'*7-/)F?A%xK?%o5879#oJk%*58EI%\cfl=IBM'9@	BA),+	-/7o?A%&-	BA:I),5C5CB,D79+s-/)i?A%o:I),5879+	=IE>:<@	5C5CB,D79+flcL#o),-	BA%*+jE>)
J	:I7\58),=>79=-	)sBA+bE>)C:f5C%*#HukBA7/[ 0w)gJk@	),-/)g7*uk=>)C:Iy(%(:hw@/)?A%d5879+/Kk'9@/:<%*5CB,D79+hj@/)^%*-	hj@kBM)C:I).),?
BA+jE>)C:<=>EIBA5CBA%*?),=?A%o-/)H@	+7fl #	 %" #$Py*)C:OE>)8awE>7jUf[
        f(ffiz
u	
M ffiw  
fiL lNO=>J),58E>7^-	);?A%^=I@/J)C:>K5CBM)&NO@QPSR*R/TVUH% (R  E>:<%*=x=>)C:iu79#Huk%(:f-/),%*-	%
% ),=I% #&B=I#&%E>),#oJ)C:<%(EI@/:<%\[ % -/79=IBA=.-/)qBA79+/),=g),=g),hw@	BMy(%*?M),+jE>)q% ?A% +/),58),=I%(:<B% Jk%(:<%
7*u	E>),+/)C:<fiff fl & &" #$ffi& %ŁE>),#oJ)C:<%(EI@	:<%Ł%*#HuBM),+bE>)*[ 0\BA+O),#iuk%(:I'*7/c*=	D79?M74=I) 7*uk=>)C:Iy(%*+{J),hw@/)
+	%*=
#&%*+	5

%*=OPShw@/)G:I),5C@/)C:<-	%*+;%) ff fl & "#%$ffi! 587*:IEI%*=fU &%*?M'9@	+	%H-	BA=I?M7\5C%*5CB,D79+&=<@/),?MEI%\[2%*#&JL7\587

%,gBA=<?A%*=Ł-/)%*-4D%(E>79#o79=,[
]
)H?A%x:I)C_)C:I),+	5CB%
	 [
N&P`Y_P
~
<y2P-eKGRQ_PR:;<aFSQENO:SBE>^GbYGK\ D2<?]_PE^GbDE<a<O:S:9P
_
<?Qf@C\^<M:SPnDEGK>1WBE:H@TFSLMPR>N&PRY_P`>
_
<?Q - GK\TLMPnDE<aFSQ 
@C<O\T>A@CFSNOF9PR:H<?>Ol
|
GKQENO\T<O@CPRLU<?Qf@C<
_
<?Qi:SPR>.FSLzWP-eK<?Q2<?>.LMGK>A@C\TPRD_PR>/\ffiFKeEl<C2l F
^`_
DE<m:SGK>.N?B_P@C\TGePRDfiWP`@TGKLMGR>
N?GR:SG(N&PRDEGR>5>TGR]E\T< :SPs>TBEYZ<?\HA_N?FH<
_
D2GK>+DE< <O:S:SGR>->^< FSQENOGK\TYZGK\CP`QiPe:9PrN&PRY_P
~
<y2P-eKGKQEPR:vcMGR@C\^GK>+DEGK>5>T<
>TB2LM<O\$eK<OQ}<OQf@C\T<a:SPR>wDEGK>uWB2:H@CFHL[P`>\ YGK\m<?:S:HGnQEGi>^GKQ}agFH>TFH]E:S<O>w<?Qc:9P`>wFSLzWP-eK<OQE<?>wLUGK>A@C\CP`D_PR>w<OQ}:SP
AqeKB2\CP C2l F
_
YZ<?\^G$>?W
/
:SGb>TGKQ
a(FS>TBEPR:SFHq&PRQED2GV:SPR> N&P`Y_PR>PRFS>^:9PRD_P`LM<OQ@T<
^
l @;>A@CGK>r\T<O>TBE:@dPRDEGR>Y_P`\T<?NO<?Q
>TBdeK<?\^FS\=+BE<!:SP[PRQ2F +BEFS:SPRN?F&WGKQVDE<e:SGR>wPRDfiWP@CGKLUGK>eR<?QE<O\CPRDEGR>wDEBE\TPRQf@C<!<?:]GRLe]_PR\^DE<?GnY2BE<?DE<aR<?QEFH\
YZGK\+:9PFSQENOGK\TYZGK\CP`N?FjWGRQ[DEFH\T<?Nv@dPeDE< :HGK>5LUFS>^LMGR>+Pe:9PN&PRY_P
~
<y2P-eKGKQEPR:
_
>TFSQi:SPsQE<ON?<?>^FSD_P`DVD2< +(B2< >T<
\T<ON?GKLs]EFSQE<OQ$NOGKQp:9P`>8a`PRN?PRQf@C<O>k@dP`Le]EFvW<OQ eR<?QE<O\CPRD_P`>?l @;>^@dPMYGK>^FS]EFH:SFHD_PRDiN?GR]E\CPUL[PxcKGR\k\^<?:S<a`PRQEN?FSP
>TF<OQ[<?:<OQ@TGK\TQ2GsDE<O:P`DfiWP`@CGRLMGo:9PoDE<OQE>TFHD_PRDnP@WGKLUFSN?Pw>TBEYZ<?\HA_N?FSPR:>T<
~
Pffia(FS>A@CGr\T<ODEBEN?FHD_PYZGK\4:9P'eK<	
QE<O\CPRNOFjWGKQUPRDEFHN?FHGKQ_PR:gDE<Ca`PRN&PRQf@T<?>.DEBE\CP`Q@T<fi<?:_FSLUY_PRNv@CGwF&WGKQEFHN?GElT@;>^@C<YE\^GgNO<?>TGoYZGgD2\&W
/
PwNOGKQE>^FSDE<O\CPR\^>T<
N?GRLMGaBEQ_P!\^<?N?GRLe]EFSQEPRN?F&WGKQVPRDfiWP`@TGKLMGff a`PRN&P`Q@T<wFSQ2DEFS\^<?NO@CP
_
D2<:SPR\$eKGePR:SN?PRQEN?<`l
]GK>A@C<O\TFSGR\TLU<?Qf@C<fi>T<
~
PRQa\T<&P`:SFSq?PRDEG <`y2YZ<?\^FSLU<?Qf@CGR>;DE<=]GRLe]_PR\^DE<?GoFjWGRQEFSNOG P ]_PETPw@C<OLMYZ<?\TP`@CBE\TP
>TGR]E\T<EmB]\ ffKffds
^

1 
_
YEPR\CPi@C\TP`@dPR\oDE<B- \T<OQ_PR\o:9PiDEF - BE>TF&WGKQlEm>?W
/
Q2GK>YZG(DE<?LUGK>
~
PRNO<?\rBEQ_PJLU<;^GR\
FSD2<&PXDE<?: NOGKLUYGK\A@dPRLUFS<OQf@CGtDE<c:HGK>iDE<I- <ONO@TGK> eR<?QE<O\CPRDEGR>VYZGK\b:9PtNOGK:SFH>TF&WGKQ PRQf@C<O>JD2<}>^BYZGK>^FS]E:H<
\T<ON?GKLs]EFSQ_P`N?FjWGRQiGMP`QEF +BEFH:9PRNOFjWGKQlT@;QJQ2FSQeKB2QEGaDE<o<?>^@TGK>fi<ygYZ<?\TFHLM<OQf@CGK>
_
\T<&P`:SFSq?PRDEGK>5<?Qf@C\^<


yKff
+c


 sjffKff 
_
>T<sGK]E>T<O\ha`PRQpFH>T:SPR>kD2<ePRDfiWP@CGKLUGK>?l(@;Qp:SPMFHL[P-eR<?Q C2la>T<eGR]E>T<O\ha`P[:9Pa>TB2Y<O\A_NOFS<
EmB2\ffKffds
^
P



R
ff  @T\CPR>k<?:	]GKLs]_PR\TD2<?GMP[<?>TP[LMFH>TLMPe@C<?LUYZ<?\CP@CBE\TP
_
PRYE\TGxygFSLMPRD_P`LM<OQ@T<Rl $P
DEGK>^FS>F&WGKQEFSN?P5<?><I+(B2FKa`PR:S<OQf@C<.P+:9P+QE<ON?<O>CPR\^F9PfiY_PR\CP+NOGKQE>^<{eKBEFH\-( ~
t
 d¡n5Vo  d¡P+@T<?LUY<O\CP`@TBE\CP=PRLs]EFS<OQ@T<
\ D2<
~
<?N
~
G
_
@C\TPR>a`PR\TFSPR>
~
GK\TPR>e@CGRL[PRQ2DEGhFSLzWP-eK<OQE<?>eD2<V:SPp>TBEYZ<?\HA_N?FH<
_
N?GKQ :9Pp>^B_PxaK< cgeK\TPRDEB_P`:
<?:H<za`PRNOFjWGKQ{DE<$:SP}@C<OLMYZ<?\TP`@CB2\CPID2<$:9P}LeBE<O>^@C\TP c
_
Y2\TFSQ2N?FSYEPR:SLU<?Qf@C<
_
YZGK\[:SP}LzWPR> +(B2<$YE\^GK]_PR]E:H<
FSQg¤_BE<?Q2N?F9PJDE<[:SPJYEBEQf@CP
_
PRN&P`]_PRQXPRYEPR\T<ON?FS<OQEDEG1( ~
t
 d¡n5Vo  d¡rP`:9PR\hefPRD_PR>
_
NOGKQXBEQ_P$PR>TYZ<?Nv@CGhLeBdc
>TFHLMFH:9PR\P`:ffi+BE<+<OQEN?GKQf@T\CPRLUGK>7<OQ!:SGK><ygY<O\TFHLM<OQ@TGK>;Pk@T<?LUY<O\CP`@TBE\CPmPRLe]EFH<?Qf@C<
^
l<@;Q!:SPkFSLMP-eK<OQ`C2l
E  x
	
	
^

PRY_P`\T<?NO<?QM\T<?YEPR\^@TFSDEGK>;YZGK\;:SPo>^BEYZ<?\AEN?FS<DE< - <?NO@TGK>.N?GKQUBEQMPR>TYZ<?Nv@CGr>TFSLUFS:SPR\PP-eRB^<?\^GK>4GrYZ<G+BE<^Q_PR>
( ~
t
 d¡n5Vo  d¡
_
YE\^GK]_PR]2:S<?LU<?Qf@T<`- GK\TLMPRD_PR>mYGK\mBEQ_PR>oYZGgN?PR>/a`PRN&PRQf@T<?>?l EmBEQ +BE<UYEBE<ODE<?Qc@dP`Le]EFvW<OQ
>T<O\5<O:ZY2\TG(DEBENO@TGeDE<:9PoDEF.- B2>TFjWGRQMDE<a`PR\TFHGK>4DE<I- <ONO@CGR>5YEBEQf@TB_PR:S<O>
_
QEG
~
P`Q[:S:H<{efP`DEGoQEFLeBEN
~
GeLU<?Q2GK>
PR:_<O>^@dP`DEGsGK]2>T<?\a`PRDEG@T\CPR>.]ZGKLe]_PR\^DE<&P`\-P @C<OLMYZ<?\TP`@CB2\CPrPRLe]EFH<?Qf@C<
_
NOGKQh( ~
t
 d¡n5Vo  d¡ffiLeBEN
~
GrLzWPR>
:9P`\$efPR>Ol ffikG[>T<sGR]E>T<O\ha`PU@CPRLMYZG(N?GU:9Pa<ygFS>A@C<?Q2N?F9PMDE<FH>T:SPR>fiDE<ePRD=WP`@CGKLUGK>Ol $	PU<?QE<O\$eEW
/
PUD2<sDEF - BE>TF&WGKQ
DE<MPRDfiWP`@TGKLUGK>oDE<MGR\TG$>^GK]E\^< EkB]\ffKffjs
^
\T<?NOGKQE>A@C\TBW
/
DEG
~
PJ>^FSDEGJ<?>^@TFSLMPRD_Pi<ygYZ<?\^FSLU<?Qf@dPR:HLM<OQf@C<a<?Q
 


 ff$<vx 
!"
l5_gBEYZGKQEFS<OQEDEGhBEQ1YE\^<I- PRNv@CGK\a(FH]E\CPRNOFSGKQEPR:-D2< - \^<?NOBE<?QENOF9PhDE<iFHQ@T<?Qf@CGR>



sjff
	


_
YZGgDE<OLMGR>mN&P`:SN?B2:9PR\:9PB- \T<?NOBE<?Q2N?F9PMDE<e>CP`:H@CGR>mN?GRLMG



<ygY \

 
K
^`_
GR]2@C<OQEFS<OQEDEG

 ffff-t

Kff$>

 YEPR\CPp<O:5\CP`QeKGpDE<n@T<?LUY<O\CP`@TBE\CP`>

 Rff

sjffKff !l+$P$D2FS>^@CPRQENOF9P$LU<?DEFSP
\T<ON?GK\^\TFHD_P$YZGK\eBEQ_Pp<O>TYZ<?NOFS<iDEF - BEQEDEFvW<?QEDEGR>T<n>^FeKBEFH<?QED2GhBEQXN&PRLUFSQ2GpPR:H<&P`@TGK\TFHG ct>^FSQtNOGK\T\^<?:SPRN?F&WGKQ
<?Qf@T\T< >TB2>>TPR:H@TGK>+<O>
	

	
_
DEGKQ2DE< <?>=<O:QwWBELU<?\TG@CGR@CPR: DE< >TPR:H@TGK>*c	:SPs:SGKQdeKFH@TBEDnDE< N?PRD_P
>CP`:H@CG2l1@;Qf@C\T<[:9P eR<?QE<O\CPRNOFjWGKQtD2<n:SGK>sPRDfiWP`@TGKLUGK>fficI:9P`>sYE\^FSLU<?\CP`>GK]2>T<?\a`PRN?FHGKQE<?>s<ygY<O\TFHLM<OQ@CPR:S<O>
YEBE<ODE< @C\TPRQE>TNOBE\T\^FS\=Pe:HG!>TBELUG!BEQ_P
~
GR\CP2l<Ek>&W
/ _
A_Q_PR:HLM<OQf@C<w<O>^@CFHL[P`LMGK> +BE< BEQVPRDfiWP`@TGKLUGe\T<ON?GK\^\T<
<?QMYE\TGRLM<ODEFSG 
+sjff

sjff
$
E<?Qn<O:\CPRQeRGDE<@C<OLMYZ<?\TP`@CBE\TPR>-PRQf@C<?>.LU<?QENOFSGKQ_P`DEG\

 `ff

s&ffKff

^
l
x4<?LUGK> +BE<I<O>^@T<}LMPR\heK<?QDE<h@C<OLMYZ<?\TP`@CB2\CPR>b<?>b>^BffiA_N?FH<?Qf@C<OLM<OQf@C<tP`LMYE:HFSGtNOGKLUG YEPR\CP +BE<
QEGcYZGgD_P`LMGK>aP`>T<{eRBE\CPR\B+BE<b:SGR>aPRDfiWP`@TGKLMGR>
_
<?Q <?:=LUGKLU<?Qf@CGhDE<b:SPcGR]E>T<O\ha`PRN?F&WGKQ1N?GKQ <?: _(fl fi
_
>T<iD2<?]_PRQX<OQEN?GRQ@T\CPR\s<?Q1:9PR>YE\TGxygFSLUFSDEPRDE<?>DE<?:-FSLUY_PRNv@CG$D2BE\CPRQf@T<i<?:+BE<iY2\T<?>^BELUFS]E:H<?LU<?Qf@C<M>T<
eK<OQE<?\TPR\TGKQ
_
@CPR:8czNOGKLMGu>T<pDE<v@C<ONO@dPX<OQ GR@C\^GK>[<`y2YZ<?\^FSLU<?Qf@CGR> 
"
_
@dP`Le]EFvW<OQz\^<&PR:HFSq&P`DEGK>nPI]_PETP
@C<OLMYZ<?\TP`@CB2\CP \P`BEQ +BE<c<?Q>TFH>^@T<?LMPR>iN?GKQBEQEPt<?QE<O\$e_W
/
PtDE<}PRNO@TFKa`PRN?F&WGKQ PR:KeKGtLMPxcKGK\ +BE<c:SPuDE<
QBE<?>A@C\^G$>TFH>^@T<?LMP
^
l ffiGVYZG(DE<?LUGK> YZGK\ :SGi@dP`Q@TGVPR>T<zeKBE\CP`\,+BE<U:SGR>oPRDfiWP`@TGKLMGR>wQEG
~
PxcfPRQ}YG(DEFHDEG
LUFeK\TPR\ PbBEQ_PJNOFS<O\^@dPiDEFH>^@CPRQEN?FSPVD2<?:;YEBEQf@TG$DE<O:.FHLMYEPRNO@TGVF&WGKQEFHN?GEl _ W
/
+BE<UYG(DE<?LUGK>o>TBdeK<?\^FS\
_
>^FSQ
<?Ls]_PR\$eRG
_
+BE<a:9PnDEF - BE>TF&WGKQc<?>o>TBffiAEN?FS<OQf@C<?LU<?Qf@T<M:H<?Qf@dPiN?GRLMGiY_P`\CPiYG(DE<O\r<O>TYZ<?\TPR\
+(B2<UQ2Gb@TGgD2GK>
:SGR>-P`DfiWP`@CGRLMGK>.:S:H<{eKB2<?QMPsPRQEF.+BEFS:SPR\T>^<=<?Qn:HGK>4<?>TN?PR:SGRQE<?>Ol fiyWPR>5]2FS<?QM<?>^Y<O\CPR\?W
/
PRLUGK> +BE<mDEB2\CPRQf@C<k>TB
DEF - BE>TF&WGKQa>T<fi<?QENOGKQf@C\TPR\CPRQa`PR\TFHGK>;<?Qf@C\^<k>?W
/
c - GK\TLMPR\TPRQ!<?:QmWBENO:S<?G <O>^@CPR]E:S<fiDE<BEQ_PoFS>^:9P2lE:9PR>4]_PSTPR>
@C<OLMYZ<?\TP`@CB2\CPR>5Pe:9PR> +(B2<w>T<
~
P`Qi\T<&P`:SFSq?PRDEG<?>^@TGK>+<`y2YZ<?\^FSLU<?Qf@CGR>+<?>^Y<O\CPR\?W
/
PRLUGK>5B2Q_PeDE<?Q2>TFSDEPRDiQEG
DE<O>TYE\^<?N?FSPR]E:H< DE<oFS>T:SPR>5D2<P`DfiWP`@CGRLMGK>Ol
|
GKLUGtW<?>A@C<oQEGa<?>=<O:N&PR>^G
_
:9P
~
FSYfiWGR@T<?>^FS>+LzWPR>=YE\^GK]_PR]E:H< +BE<
<ygYE:HF +BE< :SPsFSQE<`ygFS>^@T<?QENOF9PeDE< FH>T:SPR>+DE<oPRD=WP`@CGKLUGK>-<?>=:9Pe\^<?NOGKLe]EFHQ_PRN?F&WGKQnDE<$W<O>^@TGK>fi<?Qb:9Ps>^BEYZ<?\AEN?FS<
_
cfPh>^<&PhN?GKQX:SPR>a`PRN?PRQf@C<?>!@CPRLe]EFvW<?QgeK<OQE<?\TPRD_PR>!GhD2FS\T<ONO@CPRLM<OQf@C<
~
BEQEDEFvW<?QED2GK>T<b<?QX<O:+>TB2]E>^@T\CP`@TG
_
N?GRLMGaDE<
~
<ON
~
GMYEPR\T<ON?<?QJ>TBeR<?\TFH\=:9PR>=>^FSLeB2:9PRNOFSGKQE<O>+DE<oDEFHQfiWPRLUFSN&PeLUGK:H<?N?B2:9PR\Ol
@;:
- <OQfiWGKLU<?QEG{DE<}FSQENOGK\TYZGK\CP`N?FjWGRQ DE<uP`DfiWP`@CGRLMGK>VPR: >^BE]E>A@C\CP@CG<O>J]EFH<?QN?GKQ2GgNOFSDEG <?QGR@C\^GK>
>TFH>^@T<?LMPR>
_
>^FS<?Q2DEGB2QEGoDE<fi:SGK>;LzWPR>7<O>^@CB2DEF9PRD2GK>4<?:_DE<fiBEQ_P LUGKQEG(N&PRYEPwDE<fiN?GK]E\^<fi>TGK]E\^<fi:9Pw>TB2Y<O\A_NOFS<
ufiB]\ffKffRffds
^
lfl\TPR>4N?\^<?N?<O\4:9P LMGRQEGgN?PRY_Pc!N?PR:S<OQf@dPR\
_
>T<GK]E>T<O\ha`P
+(B2<:SP <?>^@T\TBENv@CBE\TPr<O>^@CPR]E:S<fi<O>.:SPwDE<
BEQ_PoLUGKQEG(N&PRY_PwY2>T<?B2DEGKLzWGK\A_N?PrD2<
|
BU>TGK]2\T<fi<?:_>^BE]E>^@T\CP`@TGufiB]\ffRffKffds
^`_
N?GKQU>TBULUFS>TLUG Y_PR\EWPRLU<O@C\^G
DE<p\^<?Dl<?\^GX:9Pu<a`PRYGR\CPRNOFjWGKQ{YGK>A@C<O\TFSGR\MDE<$N?GK]E\^<pQEG eK<OQE<?\TPuFS>^:9PR>MDE<pP`DfiWP`@CGRLMGK>
_
>TFHQEG5+BE<
W<?>A@CGK>->T<kFSQENOGK\TYZGK\CP`QMPr:9PoLMGRQEGgN?PRY_P/cfP<ygFS>A@C<?Qf@T<mDE<kN?GK]E\^<
_
N?GKQM:9PoN?GKQ2>TFeRBEFS<OQ@T<fieR<?QE<O\CPRNOFjWGKQUDE<
DEFH>T:SG(N&P`N?FSGRQE<?>DE<sD2<?>CPS^BE>^@T< +(B2<s@CFH<?QE<:SBefP`\kYZGK\:9PMD2F.- <?\^<?QENOF9PUDE<sY_P`\_WPRLU<O@T\TGK>kDE<s\^<?Dh<?Qf@T\T<e<O:
>TB2]E>^@T\CP`@TGVD2<NuB}cp:SPR>w\^<{eKFHGKQE<?> D2<!:9P[LUGKQEG(N&PRYEPnDE<
|
BcDEGKQEDE<!>^<aFSQENOGK\TYZGK\CP`Qp:SGK>wPRDfiWP`@TGKLMGR>

1
l ew<s<O:S:HGM>^<eDE<?D2BEN?<`+BE<!<OQp<?>A@C<e>^FS>A@C<?LMP[<O>w<?QE<O\$eW<v@CFHN&PRLU<?Qf@C<,- PxaKGK\TPR]E:S<:9PUFSQENOGK\TYZGK\CP`N?FjWGRQ
PR:>TBE]E>A@C\TP`@CG
\ DE<eN?GR]E\T<
_
<?Qh<?>A@C<!N?PR>TG
^
DE<!PRDfiWP@CGKLUGK>mD2<?:ffiLUFS>^LMGM<?:H<?LU<?Qf@CG
_
PnY<O>CPR\mDE<!QEGn>^<?\
W<?>A@dPi:9PM>TFH@TB_PRNOFjWGKQ$@T<?\^LMG(DEFSQ=WPRLMFHN&PRLU<?Qf@T<rLzWPR>w<O>^@CPR]E:S<`l
W
@;>A@C<!YEBE<ODE<a>T<O\w@dPRLe]2FvW<?Q$<?:7N?PR>TGiDE<!:SP
>TB2Y<O\A_NOFS<
EmB]\ ffKffds
^
YEPR\CPaN?GKQVPRD=WP`@CGKLUGK>=DE<oGK\^GEl
        f(ffiz
g 	 [ 29  
687(687;:  ,/v=
*
# >
> )
>
J
,
J
# :&%>#('
)+*
J
,98
)
> =
J
'=	0
) > )
>
EmB2Q +BE<i<?>eQ2<?N?<O>CPR\^FSGp\^<&PR:HFSq?PR\oBEQXL[PxcRGK\sQmWBELU<?\^G$DE<M>TFHLeBE:9P`N?FSGRQE<?>rY_PR\TP$GK]2@T<?QE<O\eBEQ_P$LU<;^GR\
<?>A@dPRDW
/
>^@TFSN?P
_
Y_P`\T<?NO<`+BE<e:SPMDEF - BE>TF&WGKQpDE<e:HGK>kPRDfiWP`@TGKLMGR>mDE<)EmBh>TGR]E\T<`EkB]\ffRffds
^
LsBE<?>A@C\CPnD2GK>mN?Pff
\CP`NO@C<O\&W
/
>^@CFHN&PR>5FSLUYGK\A@dPRQf@T<?>?l GK\=BEQb:SPRDEG
_
:9PsDEF - BE>TF&WGKQi<?>fiP`QEFS>EWGR@C\^GKY_P
_
Pa:HGe:9P`\$eKGeD2< :9PeDEFH\T<?NON?F&WGKQ
DE<:9PM\^<?NOGKQE>^@T\TBENON?F&WGKQl @;>^@T<e<?>kBEQ_P[NOGKQENO:SBE>^FjWGKQhPU:9P+(B2<e>T<
~
P[:S:H<{efPRD2GU@CPRLe]EFvW<?Q$<OQpGR@T\TGK>@C\CP
]_PE^GR>DE<UDEF - BE>TF&WGKQI>^GK]E\^<M<O:.LUFS>^LMGb>^FS>^@T<?LMPVGJ>TFHLMFH:9PR\^<?>
]
EkB EkB]\ffKffjs
^

!"
_
7@ 7@E\ffRffds
^

ff
c
_< EkB]\ffRffds
^

!&ff
l	GK\kG`@C\TGU:9P`DEG
_
:SGR>mPRD=WP`@CGKLUGK>fiFSQ2N?GK\^YGK\TPRDEGK>Pa:9PaN&PRYEP
~
<`yEP|eKGKQ_PR:	PRDffi+(B2FS<?\^<?Q
BEQ_Pfi<?>^Y<ON?FSPR:N?GKQffiAeKBE\CP`N?FjWGRQsPR:fNOGKQmaK<O\^@CFH\T>^<5<?QFSQf@C<O\T>A@CFSNOF9PR:H<?>
]
:9PfiDE<.BEQb¢
t
V2.-n5Vo_l
W
@;>^@T<5<?>	BEQLM<	
N&P`QEFS>^LMGwD2<D2F.- BE>^FjWGKQ \ Gw@dPRLs]EFvW<OQ!BEQ_PwN?GRQffiAqeKBE\TPRN?F&WGKQa<?>A@C\TB2NO@CB2\CPR:
^
+BE<fiN?GKQE>^FS>A@C<=<?Qa:SPwPR:SFHQE<&P`N?FjWGRQ
DE<a`PR\^FSGK>pWP`@CGKLUGK>N\ FSQENO:SBW
/
DEG[<O:7FSQf@T<?\T>A@CFHN?F9P`:
^
Pn:SGn:SPR\$eKG[DE<!BEQ_PiDEFH\T<?NON?F&WGKQpN?\^FS>A@dPR:HG eK\_WPA_N&P[NOGKL
Y_PRNv@dP2l $PR>kYGK>^FSNOFSGKQE<O>kD2<s<?>A@CGK>hWP`@CGKLUGK>fi<?>A@WPRQh\^<?:SPETPRD_PR>\T<O>TYZ<?Nv@CGiP[:SPR>fiYGR>TFSNOFSGKQ2<?>GK\TFKeKFSQ_P`:S<?>
<?QJ:9P!\T<OD$>^FSQVDE<I- GK\^L[P`\
_
Y_P`\CPUPRN?GKLUG(D_PR\fiPR:FHQ@T<?\^>^@CFHN?FSPR:PRDEFHN?FHGKQ_PR:l @4>A@dPa@CFSYZGaDE<rN?GKQffiAeKBE\CP`N?FSGff
QE<O> YGK>^<?<OQ}B2Q_Pi<?QE<O\$e_W
/
P[DE<aPRNv@CFKa`PRNOFjWGKQ$Y_PR\CPM:9P[DEF - BE>TF&WGKQweK<OQE<?\TPR:SLU<?Qf@T<!]_PETP
_
:HG +BE<e@dP`Le]EFvW<OQ
Y_PR\^<?NO<UNOBELUYE:SFH\T>T<!<OQIQBE<O>^@T\TGVN&PR>^GEl@4:H:SGi>^<UD2<?DEBENO<MD2FS\T<ONO@CPRLM<OQf@C<aDE<a:9PeK\TPRQ}aK<O:SG(N?FSDEPRD}Pb:SP
+BE<$>^<$DE<O>TYE:SPRq&P}<?:fiFSQf@T<?\T>A@CFHN?F9P`:ffi\ G}LWPR>U]EFH<?Q <?:N?<?Qf@T\TGtDE<VLMPR>CPcDE<?:!¢
t
V2.-n5Vo
^
<?Q<O:fiN?GK\A@CG
@CFH<?LUYGe@T\CPRQ2>TN?B2\T\TFHDEGUDEBE\CP`Q@T<:SP!>TFSLsBE:9PRNOFjWGKQ l $	P`>(AE:9PR>fiN?GRLMY_P`NO@dP`>D2<:SPe>TBEYZ<?\HA_N?FH<,- BEQ2N?FSGRQ_PRQ
N?GRLMGeN?PRQ_PR:H<?>+D2GKQEDE< >^< :SFS]Z<?\TP cMYE\TGKYEP-efPe:9Pr@C<?Q2>TFjWGRQiN?GKLUYE\T<O>TFYaRP eK<?QE<O\CPRDEPaYZGK\+<O: FHQ@T<?\^>^@CFHN?FSPR:l
_g<i@C\TP`@dPW<O>^@T<VD2<VB2Q <^<?LUYE:SGhLsBdctNO:9PR\^GhDE<bLM<ON&PRQEFH>TLUGhDE<iDEF - BE>TF&WGKQXN?GKLUYE:H<;^GwctY2\TGKYEFHGhDE<
BEQ_PVDE<O@T<?\^LMFHQ_PRD_Pb>TBEYZ<?\HA_N?FH<
_
@dPR:c NOGKLMGVN?GRLM<OQ@_WPR]_PRLUGK>o<?QI<?:-PRY_PR\A@dPRD2G C2lYsKl gl e Pb:SBdefPR\oP
DEF - BE>TF&WGKQhPn:9P`\$eKG[PR:SN?PRQEN?<
_
LU<?DEFSPRQf@C<e<O:7LMGSa(FSLUFS<OQf@CG[NOGgGRY<O\CP`@TFKaKG[DE<eK\TB2YGK>mDE< WP`@CGRLMGK>
_
NOBdcKG
GK\^FeK<OQ[>T< <OQEN?B2<?Qf@C\TP
_
N?GRLMGN&PR]E\?W
/
P
~
PR]<O\5<O>TYZ<?\CP`DEG
_
<OQi:9PYZ<?NOBE:SFSPR\.<?>^@T\TBENv@CBE\TPeDE<w:SP>TB2Y<O\A_NOFS<
\T<ON?GKQ2>^@C\^BW
/
DEPEkB]\ffKffjs
^
l

	  !$# (.fi!b& 	 fi.C&'v	 fl	  .fi! (	
|
GKLUG
cKP a(FSLUGK>a<?Q{BEQPRYEPR\^@CPRDEGtP`Q@T<?\^FSGK\
_
BEQ{FjWGKQ Em\

N?GRQ FKffKff}<Ox DE<$<OQE<?\he_W
/
P eK<OQE<?\TP
_
P
:SGJ>TBELUG
_
B2QEGK>eYZGgNOGK>sD2<I- <?Nv@CGK>!Y2BEQf@CB_PR:H<?>e<OQXBEQ_P$\^<{eKF&WGKQtLeBjcINO<?\^N&PRQ_PhPJ:9PJ>^BEYZ<?\AEN?FS<`l/$PR>
<?>A@CFHL[PRNOFSGKQ2<?>>TBeKFH<?\^<?Qh<?:DE<?>^YE:9P`q&PRLUFS<OQ@TG[DE<s>TBE> YZGK>TFHN?FHGKQE<?>kDE<s<I+BEFS:HFS]E\^FSGUDE<eBEQEGR>/tWP`@TGKLMGR>
N?GRLMG LzWPygFSLUG
_
D2<:HGK>7NOB_PR:S<O>  >^GKQa<?LUFH@TFSDEGK>7PR:E<y(@T<?\TFHGK\;DE<O:E>_WGK:HFSDEG2l]Q<?>A@CGK>4DE< - <?Nv@CGK>.PRY_P`\T<?NO<?Q
<?QV:9PzWBE:@CFHL[PrGWBE:@CFHL[PR>-N&PRYEPR>PRQf@C<?>DE<o>TBVYZGK>TFH]E:S<w\^<?NOGKLe]EFHQ_PRN?F&WGKQl
@;:5@dPRLMPQEGJLM<ODEFSGhDE<i:SPR>i( ~
t
 d¡n5Vo  d¡PRYEPR\T<ON?FSDEPR>e@C\TPR>e<?:5]GKLs]_PR\TD2<?Gh\T<I+BEFS<O\T<P+BE<bYE\TGff
aK<OQefPRQJDE<r:9PUP-eK:SGRLM<O\CPRNOFjWGKQnYZGK\fiDEF - BE>TF&WGKQbDE<ffia`PR\^FSGK>fiDE< - <?Nv@CGK>kYEBEQf@CB_P`:S<?>Ol?@;>mD2<?N?FH\
_
QEGMYEBE<ODE<?Q
>T<O\o<?:;\T<O>TBE:@dPRD2GiDE<aN?GK:HFS>TFHGKQE<O>wYEBEQf@CBEPR:S<O>?lB@;>oYGK\ <O:S:HG +BE<
~
<?LUGK>oPRQ_PR:HFSq?PRDEGn:SPn<?QE<O\$eW<v@CFSN?P c
DEFHQfiWPRLUFSN&PrDE< :9P`>*a`PRN&PRQf@T<?>fi<?Qb:9Pe>^BEYZ<?\AEN?FS< ]EPE^G!<?>A@CBEDEFHGaN?GKQb>TFHLeBE:SPRN?FHGKQE<?>5P`@CGRL$W
/
>^@CFHN&PR>Ol
W
@;>^@CPR>
DE<O]<O\&W
/
P`QIP`N?:9P`\CPR\^QEGK>wNOBfiWPR:7<O>r<O:7GK\^FeK<OQhDE<!:9Pn<O>^@C\^BENO@TBE\CPbDE<!:SPR>U( ~
t
 d¡n5Vo  d¡DE<?>^DE<a>TB}GK\TFKeK<?Ql
@;Q$YE\^FSLU<?\fi:SBdefPR\fi<?>A@CBEDEFSPR\T<OLMGR>:SPU<OQE<?\he_W
/
PaDE<:9PR>Ga`PRN&P`Q@T<?>k<?Q$:SPU>^BEYZ<?\AEN?FS<)EmB]\ ffKffds
^`_
+(B2<ffiaR<ffi
\T<OLMGR>r<OQE>T<zeKBEFHD_P +BE<aDE<OY<OQEDE<MDE<a>TBE>rYGR>TFSNOFSGKQ2<?>
_
cKP +BE<1W<?>A@dPR>oQEGV>TGKQ}<G+BEFYa`PR:S<OQ@T<?>oDE<OQ@T\TG
DE<k:9PNO<?:HD_P
)
Rff2l PR\CP<?:S:HG
~
<OLMGR>5Y_PR\A@CFHDEGD2<wBEQ_PsNO<?:HD_PsDE<k>TFSLsBE:9PRNOFjWGKQUN?GRQnBEQ[@CPRL[PQ2G t
)
s
\ <OQ1BEQEFSDEPRDE<?>!D2<i:9P$NO<?:SDEPcB2QEFSD_P`D
)
`ff
^_
ctNOGKQ pYE:9P`QEGK>!P`@_WGKLUFSN?GR>s<?Q1:SP$DEFS\^<?NON?FjWGRQ
_
NOGKQ
BEQV@CGR@CPR:DE<^FKffKff WP`@TGKLMGR>?l PR\CPa<za(F@dPR\fi<I- <ONO@TGK>mDE<r>TB2Y<O\A_NOFS<rDE<?::9P`DEGMFHQffi- <?\^FSGK\
_
:9P`>YZGK>^FSN?FHGKQE<O>
P`@_WGKLMFHN&PR>mDE<M:SPR> DEGK>XWBE:@CFSLMPR>kN&PRY_P`>P@WGKLUFSN?PR>w>T<ULMPRQf@CFS<OQE<?Q A|TP`>?lD_g<a\T<?:SPETPRQc:9P`>rYZGK>^FSN?FHGKQE<O>
P`@_WGKLMFHN&PR>N&PR:H<?Qf@dP`QEDEGoFSQEFHN?FSPRLM<OQf@C<-@TGgD2Gr<O:E>TFH>^@T<?LMP P,FRffKff  cs<?Qffi- \^F9PRQED2Gr:H<?Qf@dP`LM<OQ@T<Rlfl\TPR>4BEQ_P
LUFSQEFHLMFHq&PRNOFjWGKQ A_Q_P`:DE<o:9Ps<OQE<?\he_W
/
PeYZGR@T<?QENOF9PR:YG(DE<?LUGK>=>^BEYGRQE<?\ +BE<o:SGR>bWP`@CGRLMGK>5>T< <?Q2N?BE<OQ@T\CPRQ
<?QJ>TBE>mYGK>^FSNOFSGKQE<O>fiLWPR><?>A@dPR]2:S<?>Ol kQ_PNaK<Oqs:S:H<{efP`DEGK>PM<O>^@C<YEBEQf@CGMN&PR:HN?BE:SPRLUGK>=:9Pa<?QE<O\$eEW
/
Pa@TGR@dP`:
3  x
	
	
^

12
0
Utot
vec
Unueva
U
U
U
U
U b
c
a
vac
vac
rel
coh
nr
 flfi fl =Ihw@/),#&%-/)g?A%*=F),+/)C:I'	D
v
%*=x)Cyz%*?A@k%*-	%*=o-	@/:<%*+jE>).),?XJ	:I7\58),=>7d-/)._e7*:<#%*5CB,D79+
-/).@	+	%^yz%*5C%*+jE>)guk% >7^),?"#o7\-/),?M7-/)lJL7*E>),+k5CBA%*?B+bE>)C:<%(E	D79#BA587RC[ Q%^:I)CEIBM:<%*-	%ff-/).@	+
D%(E>79#o7`-/),?Ł=<BA=>E>),#&%),?M)Cy(%q?A%ff),+/)C:<'	D
v
%J7*E>),+	5CBA%*?"E>7*EI%*?-	) D),=IE>) PSBA+	BA5CB%*?A#o),+jE>)	



 UF@	+	%
5C%*+bEIB-	%*-

cQhw@/)o=>)o:I),-	@k58)x%

=<B =I)&-/)>%l:I),?% >%(:#&B+	BA#&B ,%*+k-/7;?A%l),+/)C:<'	D
v
%lE>7*EI%*?
-/),?fl=IBA=IE>),#&%\[Q%*= k),5

%*=G5C@/:Iy(%*=ŁBA+	-	B5C%*+;E>:<),=4J	:I7\58),=>79= ),?Q-/)5879+	=>E>:<@k5C5CB,D79+s-/),?fl=IB=>E>),#&%
P\Ufck),?fl-/){)8awE>:f%*5C5CB,D79+s-/),?{D%(E>79#o7ffP8Ufc/l),?fl-/){:I),?% >%*5CB,D79+g-	),?fl=IBA=>E>),#&%gPff,Uf[  7*:47*E>:<7&?A%*-/7/c
),+?A%;5879?@	#&+	%.Zwc=>)x#i@/),=IE>:<%l7*E>:<%lJL79=<BMuk?M)HB+bE>)C:IJk:I)CEI%*5CB,D79+-/)x?A%),+	)C:I'	D
v
%.-/)x?A%y(%*5C%*+jE>)
%*+bE>),=-/)1:I),?A% I%(:HPfi

Ufc	5879#o7&=I@	#%F-	)1?%i),+	)C:I'	D
v
%x-/){587

),=IB,D79+g-	),?OD%(E>79#&7&)8awE>:f%/D
v
-/7o-/),?
=IBA=>E>),#%x.?%x),+/)C:I'	D
v
%o-/)?A79=Ł),+	?A%*58),=:I7*E>79=4),+jE>:I)H-	B5

7 D%(E>79#o7.=<@	="y*),5CBA+/79=C[
          	








      

 
flfi "27*J7*'*:<%(_$D
v
%;PSB ,hw@	BM)C:f-	%bUto),+/)C:<'	D
v
%i-	)G?A%*=Xy(%*5C%*+bE>),=PS-/)C:<),5

%bU),+.?A%H#BA=I#&%
:I)C'9B,D79+;-/)?A%=<@/J)C:>K5CBM)ŁNO@QPSR*R/TVU =<BA#i@k?A%*-	%{5879+&),?kJ7*E>),+	5CBA%*?   WC[tNO#iuk%*= :I)CJk:I),=>),+jEI%*5CBM7(m
+/),=4@	=<%*+g),=I5C%*?A%&-	){'*:<BA=>),=C[ +g),?5C%*=>7;-/)?A%xE>7*J7*'*:<%(_$D
v
%\ck?M79=sD%(E>79#&79=G# D%*=5C?A%(:I79=4=>79+?M79=
# D%*=1%*?ME>79=C[ +ff?%&Kk'9@	:<%;-	)F?A%*=O),+/)C:<'	D
v
%*=Ccfl?M79=15*D
v
:<5C@	?A79=G# D%*=15C?A%(:<79=G:<)CJ	:I),=>),+jEI%*+),?t?A@/'9%(:
),+g),?flhw@/)?A%*=Ły(%*5C%*+bE>),=EIBM),+/),+ffflfiffi),+/)C:I'	D
v
%\[ =>E	D%&5C?%(:<%o?A%x587*:I:I),?A%*5CBVD79+ ?A%*="y(%*5C%*+bE>),=
),+^?%*=J79=IBA5CBA79+/),=4# D%*=O%*?MEI%*=oPS=IBMEI@	%*-k%*=),+^'*),+/)C:<%*? %?M7l?A%(:I'*7l-/)F?%oJk%(:IE>)F),?M)Cy(%*-	%-/)F?A%
:I),5879+	=>E>:f@	5C5CB,D79+UX=>79+^?A%*=Łhw@/)EIBM),+/),+g#&),+/7*:4),+/)C:I'	D
v
%\[
DE<O:7>TFH>^@C<OL[P
_ 





_
+BE<aY_PR\CPn<O:7LUGgDE<O:SG
!Du
fl mQEGi<?> LzWPR> +BE<a:SP[>TBELMPnDE<!:SPn<?QE<O\$e_W
/
PnYGR@T<?QENOF9PR:
DE< @CG(DEGK>=:HGK>VWP`@TGKLMGR> +(B2<rNOGKLUYGKQ2<?QV:9PeN?<O:SD_P!DE<r>TFHLeBE:SPRN?F&WGKQ
]
 





"!$#
 
#
\ C2l
Rm^
DEGKQ2DE<
 
#
>T<VYEBE<ODE<$FHDE<?Qf@TF.A_N?PR\!N?GKQ{:9Ph<?Q2<?\$eEW
/
PhDE<VN?G
~
<O>TF&WGKQ{D2<?:JWP`@CGRLMGc<?Q N?B2<?>^@TFjWGKQ l @;Qz<O:
<?>+BE<?LMPUD2< :9P AqeKB2\CPBC2le>T<o\T<OYE\T<O>T<?Qf@CP
 





_
LU<?DEFSPRQf@C<w<O:YE\^GgNO<?>TG&%
_
N?GRLMG!YE\^GSaK<?Q2FS<?Qf@T<DE< :SP
N?GRQE>^@T\TBENON?FjWGRQJDE<r:9PeNO<?:HD_PUD2<r>^FSLeB2:9PRNOFjWGKQl ffiPR\TPUN?PR:SNOBE:9PR\5:9P!<?QE<O\$eEW
/
P!DE<oBEQ_PaRP`N&PRQf@C<
_
>T<o<y(@C\TPR<
<?: WP`@CGKLUGeNOGK\T\^<?>TYZGKQED2FS<?Qf@T< DE< :9PsNO<?:HD_P!DE< >TFHLeBE:9P`N?FjWGRQ}\ Y2\TG(N?<?>^G('kDE< :SP)AqeKB2\CPBC2l
^
cn>^< <za`PR:`WBEP
:9P!QBE<aRPU<?QE<O\$eEW
/
PUD2<?:>TFH>^@C<OL[P
 
*),+

l $PaDEF.- <O\T<OQEN?FSPa<OQf@C\T<:9P!<?Q2<?\$eEW
/
P!DE<r:9P!N?<O:SD_PaN?GKQ cb>TFHQJ<O:
WP`@TGKLMGMQEGK>wDEP[:9PU<?QE<O\$e_W
/
P[DE<e:SPa`PRN&P`Q@T<!PRQf@C<O> DE<e:SPM\T<O:9PETP`N?FjWGRQ$DE<e>^BE>aR<?N?FHQEGK>
_
c +BE<
~
<?LUGK>
:S:SPRLMPRDEGe<OQE<?\he_W
/
P!DE<'a`PRN&P`Q@T<oQEGa\T<?:SPETPRD_P
 


]
 
 


 
*),+


 





\fiCglKs.-
^
   


 
$
 

  


  





 


$ 

w<?>^YEB-W<O>V>^<hDE<;TP`Q \T<?:SPETPR\M:9PR>nYZGK>^FSN?FHGKQE<O>nP`@_WGKLMFHN&PR>[PRQf@C<p<O>^@CP1QBE<a`P1NOGKQffiAqeRBE\CPRNOFjWGKQ
_
:HG5+BE<
>T<J\T<OYE\T<O>T<?Qf@CPuN?GKLUG}<?:fiYE\TG(N?<O>TGlffiFHQ_PR:HLM<OQ@T<
_
:9Pc<?QE<O\$eEW
/
P}D2<J:SP a`PRN?PRQf@C<
_
\T<?>^BE:H@CPRDEGIDE<J:SP
\T<O:9PETP`N?FjWGRQ
_
>^<DE< A_QE<oN?GRLMG
 


 



 
 +
\fiCglKs s
^
DEGKQ2DE<
 
 +
_
<O>s:9Pi<OQE<?\he_W
/
PVDE<M\^<?:SPETPRN?F&WGKQcDE<?:4>^FS>^@T<?LMP2lP@;Qu:SPiN?GK:HBELMQEP iDE<?:4<O>&+BE<?LMP1C2lb>T<
LeBE<O>^@T\CPMG`@C\CPaYZGK>TFH]E:S< FHQ@T<?\^YE\T<v@dPRNOFjWGKQJPU:SP!<?QE<O\$e_W
/
PUDE<r:9Pa`PRN&P`Q@T<sP`Q@T<?>kDE<>^B$\^<?:9PSTPRN?F&WGKQ
 
 

l
@;> YGR>TFS]2:S<sFHDE<?Qf@TF.A_N?PR\w<?Qh<O:S:SP[DEGK>wNOGKQf@C\^FS]EBENOFSGKQ2<?>?l)@;QcYE\TFHLM<O\m:SBdefPR\
_
:9PM<?QE<O\$e_W
/
PnDE<!N?G
~
<?>TF&WGKQ
DE<O:eWP`@TGKLUG[<y(@T\CPEW
/
DEG[DE<O:ffi>^FS>^@T<?LMPw\
 


	
^`_
cJ<?Q$>T<{eRBEQEDEGi:HBefPR\
_
:SPM<OQE<?\he_W
/
PUDE<s:HGK>m<OQE:9PRNO<?>k\TGR@TGK>
N?GRQJ:HGK>CaK<ON?FSQ2GK>fiDE<?:<OQ@TGK\TQ2Gw\
 

+

^
l
@;Q$:9P AeKBE\CPC2l
R
LMGK>A@C\TPRLMGR>=:SGK>=\^<?>TB2:H@dP`DEGK>fiDE<o:9PR>=>^FSLeB2:9PRNOFSGKQE<O>=:9Ps@TGKYG-eK\CP - W
/
Pe>TBEYZ<?\HA_N?FSPR:
_
\T<OY<O\T>^<?Qf@dPRQ2DEG{:SPtPR:@CBE\TP
_
N?GKLUGX<?>
~
PR]EFH@TB_PR:
_
<?Q <?>^N&PR:SPtDE<}eK\^FS>T<O>?l _g<pGK]2>T<?\a`P1:SPuYZ<?N?B2:SF9P`\
<?>A@C\^BENO@TBE\CPrDE<fi:SGK>7N?PRQ_PR:H<?>4DE<fi:9Pw\^<?NOGKQE>^@T\TBENON?F&WGKQ 
)
 -
_
\^<?YE\^GgD2BEN?FH<?QEDEGPRNO<?Y2@CPR]E:S<OLM<OQf@C<fi:9PwFHL[Pff
eK<OQh<ygY<O\TFHLM<OQ@CPR:ffiD2<e:9PULMFH>TLMP2l 	GK\wGR@T\TGn:SPRDEG
_
<?Qh:9PBAqeKBE\TPn>T<e\^<?YE\^<?>^<?Qf@dPb:9PU<?QE<O\$e_W
/
P[DE<!:9P`>
a`PRN&P`Q@T<?>
_ 

_
@dPRLs]EFvW<OQn<?Qb<?>^N&PR:SP!DE</eK\^FS>T<O>?l @;>^@CPaR<?qo:9P<?>TN?PR:9Pe>^< <?QENOBE<?Qf@T\CPUPE^BE>^@CPRD_P!<?Qf@T\T<
:SGR>CaRP`:SGK\^<?>=FSQ - <?\TFHGK\ cn>TBEYZ<?\^FSGK\fiDE<o:9P`>+<?QE<O\$eEW
/
PR>fiDE<o:9PR>Ca`PRN?PRQf@C<O>?lmPxc +BE<oDE<?>A@dPRN?PR\fi:9P!QEGR@CPR]E:H<
a`PR\TFSPRN?F&WGKQhDE<U:9Pi<?Q2<?\$eEW
/
PbDE<a:9PR>'a`PRN&P`Q@T<?>r<?Q - BEQEN?F&WGKQ}DE<M>^BuYZGK>TFHN?F&WGKQh<y2PRNv@dPJ<OQu:SPb>^BEYZ<?\AEN?FS<`l
fiyWPR>-N?GKQ2N?\T<v@dPRLU<?Qf@T<
_
>T<mGR]E>T<O\ha`P +BE<m:SPR> a`PRN&PRQf@T<?>5>^FH@TB_PRD_PR>.<?QM:9PR>.YZGK>TFHN?FSGRQE<?>4LzWPR>4<?:S<a`PRD_PR>.DE<
:9Pa>TB2Y<O\A_NOFS< \ eK<?Q2<?\CP`:SLU<?Qf@C<o<?Q$:9PaY_PR\^@T<LzWPR>PR:@dPaDE<:SPU\^<?NOGKQE>^@T\TBENON?F&WGKQ
^
@TFS<OQE<?QJ<?Q$Y2\TGKLU<?DEFHG
LU<?QEGK\=<OQE<?\he_W
/
P +BE<o<?:\^<?>A@CGEl fiyWP`>kP`DE<?:SPRQf@C<'aK<O\T<?LUGK>(+BE<o<?>A@CGa@CFS<OQE< N?GRQE>T<ON?BE<OQEN?FSPR>kY2\TG^- BEQ2D_PR>
<?QV:SGR>=YE\TG(N?<O>TGK>DE<oDEF.- B2>TFjWGRQiDE<o:9PR>Ca`PRN?PRQf@C<?><?QV<?>A@dPa>TBEYZ<?\HA_N?FH<Rl
 +!(,d4![& 	 .C&'	fi
@;QI<O>^@T<[PRYEPR\^@CPRDEGbN?GKLs]EFSQ_P`\T<?LUGK>w\^<?>^BE:H@CPRDEGK>oDE<aDEFHQfiWPRLUFSN&PMLMGK:H<?NOBE:9PR\fichGK]E>^<?\ha`PRNOFSGKQ2<?>o<ygYZ<ffi
\TFHLM<OQf@dPR:H<?>mNOGKQc:9PR>=+(B2<
~
<?LUGK>w@C\TP`@dP`DEGiDE<!<?Qf@T<?QEDE<O\oNWGKLUGi<?> :SPnDEF.- BE>^FjWGKQ$DE<!:9PR>fiaRP`N&PRQf@C<O> <?Q
:9Pn>^BEYZ<?\AEN?FS<BEkB]\ -fl-js
^
Y_PR\TPiN?GKQ}<?:H:SGnFHQ@T<?\^YE\T<v@dPR\ :SPeK<?QE<O\CPRNOFjWGKQ}c$Q_P`@CB2\CPR:H<?q&PiDE<!:HGK> DE< - <?NO@TGK>
GK]E>^<?\aRP`DEGK>?lx4<?\^<?LUGK>=+BE<e:SPR>>TFSLsBE:9PRNOFSGKQ2<?>fiDE<sD2FSQfiWPRLUFSN?P!LMGK:H<?NOBE:9PR\fiG^- \^<?NO<?QpBEQ2GK>w\T<O>TBE:@dPRD2GK>
+BE<
_
>TF]EFH<?QUQEGrYG(DE<?LUGK>;FHQffi- <?\^FS\T:HGK>7DE<LMPRQE<?\TP DEFS\^<?NO@CPrNOGKQU:9PR>4GK]E>^<?\aRP`N?FSGRQE<?>
_
>?W
/
+(B2<mYZGgDE<OLMGR>
N?GRQEN?:HBEFS\ +BE<XW<?>A@dPR> >^GKQ}Y<O\- <?Nv@dPRLU<?Qf@T<UNOGKLUY_P`@CFH]E:S<O>mNOGKQI:SPR>w>^FSLeBE:SPRN?FHGKQE<O>w<!FSQENO:SBE>^Gb>TBeKFH<?\^<?Q
- BE<O\^@C<OLM<OQf@C<r:SGK>+LUFS>^LMGR>+\T<O>TBE:@dPRDEGR>?l
687L7;: #
>
% 8K=ffi/ #
)=*
,]>
kQEP[aK<?q +BE<!>TPR]Z<?LUGK>=+BE<!:SP[<?QE<O\$eEW
/
P[DE<e:SPR>fia`PRN?PRQf@C<O> <?Qh:9PM>TBEYZ<?\HA_N?FH<`EmB]\ -fl-ds
^
DE<?YZ<?Q2DE<!DE<
>TBiYZGK>^FSN?F&WGKQU<y2PRNO@CPe<?QzW<O>^@dP
_
YE\^GgNO<?DE<O\T<?LUGK>=Pr<?>A@CBEDEFSPR\5NOBfiWPR:<?>+>^BnDEFSQ=WPRLMFHN&P2l]Q-PLU<?QENOFSGKQEPRLMGR>
<?QM<?:PRYEPR\^@CPRDEGPRQf@C<?\^FSGK\ +BE<:9P FHLMYZGK>TFH]EFS:HFSD_P`DsDE<(+BE<:9PR>k( ~
t
 d¡n5Vo  d¡YE\TGSaK<OQefPRQ[DE<fiN?GK:HFS>TFHGKQE<O>
FjWGRQEFSN?PR>kFHQEDEFYagFHDEB_PR:H<?>
~
PRNO< +BE<e:SPMDEF - BE>TF&WGKQ$D2<s:SGR>kDE< - <?Nv@CGK>wY2BEQf@CB_PR:H<?>F^B2<{eKBE<BEQhY_PRYZ<?:	DE<v@C<?\
LUFSQ_PRQf@T<<OQh:9PMNOGKQffiAqeRBE\CPRNOFjWGKQ A_Q_PR:	DE<e:HGK>DE<I- <ONO@CGR> GK]E>T<O\ha`PRDEGR>?l 	GK\w<O:S:SGU:9P
~
<?LUGK>k<?>^@TBEDEFSPRDEG
\T<?PR:SFHq&PRQ2DEGa`PR\^F9PR>k>TFHLeBE:9P`N?FSGRQE<?>fiDE<DEFSQfiWP`LMFHN&PaLMGK:H<?NOBE:9PR\P[D2FS>^@TFSQf@dP`>@T<?LUY<O\CP`@TBE\CPR>
_
<OQ@T\T< F -fl-
c1fl- - !l @;:=:W
/
LMF@C<MFSQffi- <O\TFSGR\eDE<b<?>A@dPR>a@C<OLMYZ<?\TP`@CBE\TPR>a:SGhLMPR\TN?Ph<?:fiN?GK>A@C<bN?GRLMYEBg@dPRNOFSGKQ_P`:l $P
DEF - BE>TF&WGKQpDE<!:SPR>fia`PRN?PRQf@C<?>rPnBEQEP[@dPRLUY<O\CP`@TBE\CPMLWPR>m]_PETPnDE< F -fl- <O> DE<?LMPR>^F9PRDEG[:S<?Qf@CPnN?GKLUG
Y_PR\TP}YZG(DE<?\UGK]E>^<?\ha`PR\U:SGR>UY2\TG(N?<?>^GK>[<OQzBEQ @CFH<?LUYGc\CP`q?GKQ_P`]E:S<`l @;QzN&P`Le]EFSG
_
Ph@C<?LUYZ<?\CP@CBE\TPR>
LMPScRGK\T<O>5DE<kfl-fl- 
_
>^<eK<OQE<?\TPNOFS<?\A@CGDE<?>^GK\TDE<OQn<?>A@C\^BENO@TBE\CPR:\+BE<wFHLMYEFHDE<=>T<zeKBEFH\-NOGKQ[NO:9PR\^FSD_PRDU:SGR>
     	

  

  




\ 
- <?Q=WGKLM<OQEGK>wD2<eDEF.- B2>TFjWGRQl=Ek>&W
/
LUFS>^LMG
_
YEB2<?DE<OQ
eR<?QE<O\CPR\^>T<e<O>TYZGKQf@WPRQE<OLM<OQf@C<aGR@C\TPR>fia`PRN?PRQf@C<O> DEFS>
@CFHQf@dPR>	DE<.:9PR>N?GR:SG(N&PRD_P`>FHQEFSNOF9PR:HLM<OQ@T<Rl;@;>YGK\@dP`Q@TGkB2Qe<G+BEFH:SFS]2\TFSG=<OQf@C\T<-<?:N?GR>^@C<-N?GKLUYEB2@CPRN?FHGKQ_PR:
cJ:9P[GK]2>T<?\a`PRN?F&WGKQ f^:SFHLMY2F9P-iaDE<!:HGK>mYE\^GgNO<?>^GK> DE<!DEF - BE>TF&WGKQp:SG +BE<aPR]E\^<!<?>T<!YZ<G+BE< QEGiL[P`\$eK<OQpDE<
@C<OLMYZ<?\TP`@CB2\CPR>fi>T< Q_PR:9P`D_PR>?l @;:>TFH>^@T<?LMPaFHQEFSNOF9PR:
_
NOGKLUYEBE<?>A@CGUYGR\8a`PR\^FSGK>=LUFS:H<?>+D2<uWP@CGKLUGK>
_
N?GKQE>A@dP
DE<aBEQ_PiNO<?:SDEPbD2<!>TFSLsBE:9PRNOFjWGKQ$N?GKQ}:9Pn>^BEY<O\A_NOFS<a\T<ON?GKQ2>^@C\^BW
/
DEP2l`EmQf@T<?>rDE<!N?GKLU<?Q2q&PR\ :SPn>TFSLsBE:9Pff
N?F&WGKQ
_
>T< N?GR:SG(N&PRQ[a`PR\^F9PR>Fa`PRN&PRQf@T<?>=<?Qi:SPs>TB2Y<O\A_NOFS<
_
DEFS>A@C\TFH]EBW
/
D_PR>5D2< - GK\TLMPsPR:H<&P`@TGK\TFSP<OQi:9PsN?PRY_P
~
<`yEP|eKGKQ_PR:l $Pb<aKGK:HBEN?F&WGKQc@C<?LUYZGK\CPR:DE<?:4>^FS>^@T<?LMPi>T<aLeBE<O>^@C\TPV<OQI:SPDAqeKBE\TP CglKs.-gl_g<aGK]E>T<O\ha`PRQ
DEGK>fiY_P`>TGK>fi]EFH<?QVDE<IA_Q2FSDEGK>Ol
sKl
X\S  XY\[ O 
  V	   [ ffOWV  Q Y\V%X XZY[OWV O
  [TX
 NOW[ORS  ]
@4QXB2QXYE\TFHLM<O\
:HBefPR\
_
:9PR> a`PRN&P`Q@T<?>fi¡ffifllv osPr:SPoYEPR\^@T<kLzWPR>.PR:H@CP DE<k:SPr\^<?NOGKQE>^@T\TBENON?F&WGKQ
_
:SG
+BE<m>^<k<`y2Y2:SFSN?PP`:
@T<?QE<O\eW<?>^@CPR>;BEQ_P LU<?QEGR\ffi<?Q2<?\$eEW
/
Pw<?QaDEFHN
~
G :SBdefPR\
_
N?GKLUG/cfP
~
<OLMGR>7DE<?LUGK>A@C\CP`DEG/ceDEFH>TNOB2@CFHDEG
<OQ <O:fiPRY_PR\A@dPRD2GcPRQf@C<?\^FSGK\Ol	GgD_P`>!:9PR>a`PRN?PRQf@C<O>U>^<b>TFH@ WB_PRQX<?Q1<O>^@CGR>MYEB2Q@TGK>a<?QX@CFH<?LUYGR>
\^<?:9P@CFKa`PRLU<?Qf@T<wN?GK\A@CGK>
_
<?QVN?GKLUY_PR\TPRN?F&WGKQiN?GRQJ:SPeDEBE\CP`N?FjWGRQb@TGR@dP`:DE<o:9P!>TFHLeBE:SPRN?F&WGKQl
gl
M X flTVGXY\[  [XfiV YffSUY Q]
	\CPR>ffi>TFH@TB_PR\^>T<=<?Q!<O>^@TGK>4YEBEQf@CGK>;D2<+LJW
/
QEFSLMPfi<?QE<O\$e_W
/
P
_
:9P`>4a`PRN&PRQf@T<?>
>^<rD2F.- BEQED2<?QJPRQEFS>EWGR@C\^GKY_PRLU<?Qf@T< >TFS<OLMY2\T<rP!:SGa:9PR\heKG!DE<o:9PeD2FS\T<ON?NOFjWGKQbDE<o:9P!\^<?N?GRQE>^@T\TBENON?FjWGRQl
w<o<?Qf@T\T<o@CG(D_PR>=:9P`>>^FSLeB2:9PRNOFSGKQE<O>+\T<?PR:SFHq&PRDEPR>=QEG
~
<?LUGK>fi:S:H<{efPRD2GaPaGR]E>T<O\ha`PR\>CPR:@CGK>=DE<r:9P`>
a`PRN?PRQf@C<?><?Qf@T\T<oBEQ_P A_:9PeD2<:SPe\T<?NOGKQE>A@C\TB2N?N?F&WGKQ ci:9PaPRDdcKPRN?<OQf@C<Rl
@;>=-`WPRNOFS:	FSLMP-eKFSQEPR\T>^<,+BE<
_
@C\TPR>m<O:ffi<OQEN?BE<OQf@C\TGbDE< aRP`\TF9P`>a`PRN?PRQf@C<?>/cJ:9PB- GK\TLMPRNOFjWGKQVDE<eBEQhQmWB2N?:S<OG
<?>A@dPR]2:S<
_
:9PYZGK>A@C<?\^FSGK\-FSQENOGK\TYZGK\TPRN?F&WGKQnDE<wQBE<a`PR>Ca`PRN&PRQf@T<?>fiD_PR\EWPs:SBeKPR\+PeBEQEP A_:9PsD2<w:9PR>5LMFH>TLMPR>?l
GR\e<;^<OLMYE:HG
_
<?QX:SP AqeKB2\CPp>T<iGR]E>T<O\ha`PhNWGKLUGpDEGK> aRP`N&PRQf@C<O>aLMFKeK\CPRQIY_PR\TP$N?GfP`:S<?>^N?<O\c - GK\^L[P`\
BEQ_PVDEFKa`PRN?PRQf@C<`l w<
~
<?N
~
G
_
:9PbDEF.- B2>TFjWGRQIP`QEFS>EWGR@C\^GKY_PbDE<[P`DfiWP`@CGRLMGK>o<OQu:9P`>r>^BEYZ<?\AEN?FS<O> EkB]\ -fl-js
^
c 7@E\ -fl-ds
^m~
PV>^FSDEGbYEBE<O>^@CPVDE<ULMPRQEF.AE<?>^@TG 
 " 
l <?LUGK> \T<?PR:SFHq&PRDEGi>^FSLeB2:9PRNOFSGKQE<O>w>TFHLMFH:9PR\^<?>wNOGKQ
DEFYaRP`N&PRQf@C<O>Cc[@T\TFKa`PRN?PRQf@C<O>
_
YEBE<O>fi<?>=YZGK>TFH]E:S< +BE<pW<O>^@dP`>+@dPRLe]2FvW<?Qn@CPRLe]EFvW<?QiYEB2<?D_PRQV>T<O\GeK<?Q2<?\CP`D_PR>
DEBE\TPRQf@C<w<O:]ZGKLe]EPR\TDE<OGEl<EkBEQ +BE< <?Q[:SGK>.@CFS<OLMYZGK>4DE<w>^FSLeB2:9PRNOFjWGKQa:SFHLMF@dPRD2GK>;DE< +BE<kDEFS>^YGKQ2<?LUGK>
QEG
~
<?LUGK>sGR]E>T<O\ha`PRDEGJYE\TG(N?<O>TGK>eD2<[DEF - BE>TF&WGKQID2<[DEFHN
~
GK>rDE<I- <ONO@CGR> \ YE\^GK]_PR]2:S<?LU<?Qf@T<MDE<O]EFSD2GpPJ:SP
LMPScRGK\w<OQE<?\he_W
/
P[D2<aPRNO@TFKa`PRN?F&WGKQp\^<G+BE<?\^FSD_P
^_
>?W
/
+BE<n¡ffifllv o
_
PR:ffiFKeKB_PR:+BE<!:9P`>wLMGRQEGSaRP`N&PRQf@C<O>
_
Pn:SP
Y_PR\A@C<4LzWPR>PR:@dP+DE<4:9P=\^<?N?GRQE>^@T\TBENON?FjWGRQl EkDE<?LzWPR>
_
:HGK>\T<O>TBE:@dPRDEGR>
_
@dPRQf@CGfiY_P`\CP=LMGRQEGSaRP`N&PRQf@C<O>N?GKLUG
Y_PR\TPDEFYa`PRN&PRQf@T<?>*ca@C\^FKa`PRN?PRQf@C<?>
_
>^GKQnNOB_PR:SF@dP`@TFKa`PRLU<?Qf@C<fi>^FSLUFS:9P`\T<?>4Pr:9PR>.DEF - <?\T<OQf@C<?>-@C<?LUYZ<?\CP@CBE\TPR>
P!:9PR> +BE<
~
<OLMGK>=\^<&PR:HFSq?PRDEG!:9P`>=>TFSLsBE:9PRNOFSGKQ2<?>?l
|
GKQENO:SBdcR<?QEDEGr<?>A@C<PRY_P`\^@dP`DEG
_
DEFH\T<OLMGK> +(B2<=:9PR>7>^FSLeB2:9PRNOFSGKQE<O>ffiG^- \^<?NO<?QUN?GKLUGw\T<O>TBE:@dPRD2G,+BE<=:SP
YZ<?N?B2:SF9P`\+\T<ON?GKQE>A@C\^BEN?NOFjWGKQVDE< :9Pe>^BEYZ<?\AEN?FS<
EkB]\ -fl-js
^
D_P!:SBeKPR\+P +BE<o:9PeDEF - BE>TF&WGKQiDE< :SPR>Ca`PRN&PRQf@T<?>
>T<?PMP`QEFS>EWGR@C\^GKY_PaP!:SG!:9P`\$eKG!DE<o:SPaD2FS\T<ON?NOFjWGKQiDE<r:9Pe\^<?NOGKQE>^@T\TBENON?F&WGKQl
687L79 354 >f,7676]=ffi/ #
)+*
,]>X,ffi35,;6O#
>
,
*
0m= 8H,]>
ffiP`\CPs<OQEN?GKQf@T\CPR\=FHQEDEFSNOFSGK>4NO:9PR\^GK>5DE<O: N?PR\_WPRNv@C<O\=PRQEFH>_WGR@T\TGKYZGs<OQi:9PD2F.- BE>^FjWGKQMDE<w:9P`>Fa`PRN?PRQf@C<?>
_
YG(DE<	
LUGK>7PRQEPR:SFHq&PR\:9PDEFS>A@C\^FS]EBENOFjWGKQDE<5:HGK>ffiD2<I- <?Nv@CGK>ffi<?Q!:9P>TBEYZ<?\HA_N?FH<Rl @;Q!:SPkFSLMP-eK<OQ`C2lYs s->T<+LeB2<?>^@T\CPw<O:
<?>A@dPRD2G!DE<w:9P>TBEYZ<?\HA_N?FH<m@C\TPR>+>T<O\+]ZGKLe]_PR\^DE<&P`D_PsN?GRQiBEQ_PeDEGK>^FS>5PR:eKGL[PxcRGK\?+BE<w:SP +BE<wYE\^GgDEB2N?<
WBEQEFHN&PRLU<?Qf@C<h( ~
t
 d¡n5Vo  d¡vl @;Q{<O>^@C<bLUGKLU<?Qf@CGhQEGcQEGR>UY2\T<?G(N?B2Y_P}<O:+GK\^FeK<OQ cuN&PR\EWPRNO@T<?\aDE<b:9P`>
( ~
t
 d¡n5Vo  d¡.QEF >^Bb<zaKGR:SBENOFjWGKQnYZGK>A@C<?\^FSGK\
_
+BE</cKPaD2FS>TNOB2@CFH\T<OLMGK>-DE<O@CPR:S:SPRD_PRLU<?Qf@T<m<?Qb:HGK>5N?PRYW
/
@TBE:SGR>
>TFKeKBEFH<?Qf@C<O>?l PR\CP:SG(+BE<5Q2GK>FHQf@C<?\^<?>TPk<?Q<?>A@C<5LUGKLU<?Qf@CG
_
DEFH\T<OLMGK>+BE<.:SGK>DE< - <?Nv@CGK>T+(B2<+PRY_P`\T<?NO<?Q
<?Q}:9PnFHL[P|eK<?Qp>^GKQ}YE\TFHN?FSYEPR:SLU<?Qf@C<FS>^:9PR>wD2<Na`PRN?PRQf@C<O>?l
W
@;>^@CPR>rPRY_PR\^<?N?<OQI<OQIB2Q}<O>^@CPRDEGVYGK>A@C<O\TFSGR\
PR:.DE<n:SPR>i( ~
t
 d¡n5Vo  d¡/cI<za(FHDE<?Qf@C<OLM<OQf@C<
_
@CPRLe]EFvW<?QtYE\^GSagFH<?QE<OQXDE<n:SPJDEF - BE>TF&WGKQ cuP-eK:HGKLM<O\CPRNOFjWGKQ
   


 
$
 

  


  





 


$ 

gfi fl Ł0\BA#F@	?A%*5CB,D79+F-/)Ł-	BA+4D%*#BA5C%G#&79?M),5C@	?A%(: -/)Ł-	BA_@	=<B,D79+H-/)"y(%*5C%*+bE>),=),+o?A%1=I@/J)C:>m
K5CBM)F:I),5879+	=>E>:f@D
v
-	%lNG@PSR*R/TVUf[ ?t5C@	%*-	:<%*-/7luk?A%*+	587l),={@	+	%;:I)C_)C:I),+	5CBA%K I%\[F0w)x#i@/),=IE>:<%*+
E>:I),=xJk%*=>79=x-/).?A%ff=IBA#F@	?A%*5CB,D79+[ + ),?X),=>EI%*-	7B+	BA5CBA%*?OPS%bUfc?A%*=iyz%*5C%*+jE>),=

%*+ =IB-/7ff-kBA=>E>:<B m
uk@D
v
-k%*=o),+ -kBM_e)C:<),+bE>),=;Jk@	+jE>79=-/)ff?A%`=<@/J)C:>K5CBM)s%*+jE>),=.-/),?5879#&BA),+ C7-	)^?A% =IBA#F@	?A%*5CB,D79+fl[
 7w587 -/),=>J@D),=PuUfc?A%*=l5C@	%(E>:I7 yz%*5C%*+jE>),=

%*+ %*5C%(uk%*-/7 #&BA'*:<%*-/7 %?A% Jk%(:IE>)# D%*=l%*?MEI%
-/)g?A%^:I),5879+	=>E>:<@k5C5CB,D79+fl[tBA+	%*?#o),+bE>)dPS5VUfc=I)l7*u=>)C:Iy(%ff5879#&7q?A%*=Fyz%*5C%*+jE>),=&-/)g+w@/)Cy*7

%*+
-	BM_S@	+	-	B-/7/cbJ)C:I7&=IBA),#oJ	:I){%&?M7&?%(:I'*7&-/)?A%o-	BA:I),5C5CB,D79+g5879#oJk%*58EI%;-/)H?A%x:<),5879+	=>E>:<@	5C5CBVD79+fl[
     	

  

  




 
 flfi    	 1! #%('*),+ff-	)x0\243 -/)i'*:<%*+ff),=I5C%*?A%l-/79+	-/)H7*uk=>)C:Iy(%*#o79=1?A%&-	B=>E>:<BMuk@k5CB,D79+g-/)
BA=I?A%*=Q-/)yz%*5C%*+jE>),=C[ %Ł:I),5879+	=>E>:f@	5C5CB,D79+=IBA'9@/)?A%Ł-	BA:I),5C5CB,D79+-/)?M79=fl),=I5C%*?M79+	),=QJ	:<),-/79#&BA+	%*+jE>),=C[
0w)F7*uk=>)C:Iy(%;hw@/)F),+?A%#&B=I#&%-kBM:I),5C5CB,D79+ff-/)x?A%&:I),5879+k=>E>:<@	5C5CB,D79+ffJ7\-/),#o79=G),+	5879+bE>:f%(:1B=I?A%*=
-/)1yz%*5C%*+jE>),=O#i@/l58)C:<5C%*+	%*=4%o@k+.),=I5C%*?,D79+fl[ 7*:Ł),?5879+jE>:<%(:<BA7/c/)8a\BA=IE>),+ C79+	%*=4%*?M:I),-	),-/7*:4-/)
?M79= ),=<5C%*?M79+/),=JL)C:<JL),+k-	BA5C@	?A%(:<),= %i?A%{:I),5879+k=>E>:<@	5C5CB,D79+ffPS%*?M'9@	+	%*=X=>) 
+	%*?%*-	%*=5879+ k),5

%*=fUhw@/)
+/7lEIBM),+/),+BA=I?A%*=O-/)Fyz%*5C%*+jE>),=C[ %l)8a\BA=IE>),+	5CBA%l-/)i),=IEI%*= C79+	%*={-/),=I+w@	-	%*=1=>79+5879#oJk%(EIBAuk?M),=
5879+@	+g#&7w-/),?A7&-/)-	BM_S@	=IB,D79+l%*+	BA=kD7*E>:I7*Jk%&-/){y(%*5C%*+jE>),=C[
DE<a`PRN&P`Q@T<?>Ol $GbYE\^FSLU<?\TGP+BE<a:H:9PRLMP[:9PiP@C<?Q2N?FjWGRQ}<O>o>TB - GK\TLMPiPR:9P`\$efPRDEP \ aK<O\oYGK\ <^<?LUYE:SGi:SP
AqeKB2\CP glYs
^
l
@4ygFS>A@C<OQwaRP`\TF9P`>mN&P`BE>CPR> +BE<!YZG(DE\&W
/
PRQ - PRNOFS:SF@dPR\=<O>^@CPbLUGK\H- GK:SG eEW
/
P
_
YZGK\m<^<?LUYE:SG[>TFffi:SP
<?Q2<?\$eEW
/
PbDE<MFHQEN?GR\TYZGK\CPRNOFjWGKQhD2<MBEQEP a`PRN&P`Q@T<[P`:;]GK\^DE<UDE<aBEQ_PJFH>T:SPbD2<?YZ<?QEDEFH<?\TPJDE<a:9PbDEFH\T<?NON?F&WGKQ
N?\^FS>A@dPR:HG eK\_WPA_N&PmD2<D2FSN
~
G ]ZGK\TD2<Rl @;Qa<I- <ONO@CG
_
<OQM:SPmDEFH\T<?NON?F&WGKQ!DE<fi:9Pw\^<?N?GRQE>^@T\TBENON?FjWGRQU<O:_]GR\TDE<=DE<=:SP
FS>^:9P>TFeRBE<+BEQ_PwD2FS\T<ON?NOFjWGKQeNO\TFH>^@dP`:SG eK\EWP A_N?PmN?GKLUY_PRNv@dP
_
LMFH<?Qf@C\TPR><+BE<+<O:E]ZGK\TDE<5Y<O\TYZ<?QEDEFHN?BE:SPR\@TFS<OQE<

npo

¡vl @;>^@CG - P`N?FS:HFH@CPR\&W
/
Ps:9PUFSQENOGK\TYZGK\CP`N?FjWGRQJDE<ffia`PRN&PRQf@T<?> PU<?>^@T<WBE:H@TFSLUG!]GR\TDE<,- \T<?Qf@T<!PR:YE\TFHLM<O\TG
_
:SG
+BE<fi:S<
~
P`\&W
/
PwNO\T<ON?<?\.LzWPR>4\_WPRYEFHDEG/ca:9P=- GR\TLMPoD2<:SP FS>T:SPw>T<O\&W
/
PoPR:SPR\$eKPRD_P2lEm\heKBELU<?Qf@CGK>4>^FSLUFS:9P`\T<?>
YZGgDE\?W
/
PRQM<?>heK\TFHLMFH\T>T<<?QbN?PR>TGeD2< +(B2<w:9Ps<OQE<?\he_W
/
PDE<wDEF - BE>TF&WGKQ[DE<mBEQ_Pa`PRN&P`Q@T< Ps:HGe:9PR\heKGsD2<?: ]ZGK\
DE<rDE<r:9P!FS>^:9Pe@dPRLs]EFvW<OQVD2<?YZ<?QEDEFH<?\TPMDE<o:9PaGK\^FS<?Qf@CPRN?F&WGKQbDE<cW<O>^@T<Rl 	<?\^G[YE\^FSQENOFSY_PR:HLM<OQf@C< +BE<?\^<?LUGK>
\T<ON&PR:HN&PR\ +BE<w<?>A@dPeLUGK\- GR:SG eEW
/
P <?>+YZ<?\H- <?NO@CPRLU<?Qf@C<wNOGKLUY_P`@CFH]E:S<fiNOGKQi:9PrDEF.- BE>^FjWGKQ[PRQEFH>_WGR@T\TGKY_PDE<w:9P`>
a`PRN&P`Q@T<?>
_
cnYE\TGK]EPR]E:S<OLM<OQf@C< <?>iW<?>A@dPa:9P`+BE<rG^- \T<ON?<o:9Pe<`ygYE:SFHN&PRNOFjWGKQiLzWPR>fi>T<OQEN?FH:S:9Pgl
'm@C\CP1GK]E>^<?\aRP`N?FjWGRQFHQ@T<?\^<?>CP`Q@T<u<O>J<O:
~
<?N
~
G{DE< +BE<}:9PXDEFH>^@CPRQEN?FSP LU<?D2F9PtDE<}BEQ_P FS>T:SPtDE<
a`PRN&P`Q@T<?>VPXBEQ<?>TN?PR:jWGRQ<O>bL[PxcKGR\i<?Q:9PtDEFH\T<ON?N?F&WGKQY_PR\TPR:S<O:9PtPt:SPt\T<?NOGKQE>A@C\TB2N?N?F&WGKQ +(B2<I<OQ:SP
YZ<?\TYZ<?Q2DEFSNOBE:9PR\ \ aK<O\;AqeKBE\TP CglKs s
^
lT@4Qo< - <?NO@TG
_
>T<4GK]E>^<?\ha`PRQrq?GRQ_PR>DE<?>^QBED_PR>
_
>TFHQoFS>T:SPR>DE< a`PRN?PRQf@C<?>
_
<?Q :9PpD2FS\T<ON?NOFjWGKQXYZ<?\^Y<OQEDEFSNOBE:9P`\aPc:HGK>e<O>TN&P`:SGKQE<O>?l PRLe]EFvW<?Q1<ygFH>^@C<OQ a`PR\^F9PR>s<ygYE:SFHN&PRNOFSGKQ2<?> +BE<
^BE>A@CF.AEN&PRQM<?>^@CPR>5GR]E>T<O\ha`PRN?FHGKQE<O>
_
B2Q_PDE<k<?:H:9PR>;YZGgD2\&W
/
Po>T<O\5:SPrQEGDE<?>^YE\T<ON?FSPR]E:S<<?Q2<?\$eEW
/
P<O:jWPR>A@CFHN&P DE<
   


 
$
 

  


  





 


$ 

FSQf@T<?\CP`N?N?F&WGKQu<OQf@C\T<[<?>TN?PR:SGRQE<?>Y_PR\CP`:S<?:HGK>
_
DE<ML[PRQ2<?\CP +BE<nDE<- GK\TLMPV< - <?Nv@CFKa`PV:9PR>rFS>^:9PR>rN?<O\TN&P`Q_PR>
P$:HGK>s<O>TN&P`:SGKQE<O>e>T<bagFH<?\TPRQXP`@T\CPEW
/
D_PR>rYGK\}W<?>A@CGK>c A_Q_P`:SLU<?Qf@C<[PRQEF +BEFH:9PRDEPR>?l<O\TGhDE<MQ(B2<zaKG
_
:SP
<ygYE:HFSN?PRN?F&WGKQLzWPR>>T<OQEN?FH:S:SPfi<O> +BE<UW<?>^@T<-<O>ffi<O:(NOGKLUYGK\A@dPRLUFS<OQf@CGfi<?>^Y<O\CPRDEGk<?QeN?PR>TGkDE<.>T<?\:9P=DEF - BE>TF&WGKQ
PRQEFH>_WGR@T\TGKYEP
_
YEBE<?>5:9PR>Oa`PRN&PRQf@T<?>
_
+(B2<wLMFKeK\CP`QMYE\^<I- <O\T<?Qf@T<?LU<?Qf@C< <OQnBEQ_PsD2FS\T<ON?NOFjWGKQ
_
>^<wFSQENOGK\TYZGK\TPRQ
\ chPRQEF +BEFH:9PRQ
^
PR::S:S<zefPR\ P`:7<?>^N&PR:&WGKQcY<O\TYZ<?QEDEFHN?BE:SPR\ PiDEFHN
~
PiDEFS\^<?N?NOFjWGKQ l w<
~
<?N
~
GW<O>^@C<UPRYEPR\T<ON?<
\TBdeKGK>TGa<OQ$:9PeFHL[P|eK<?QiDE<O]EFSD2GMPa:9PeFHQEN?GR\TYZGK\CPRNOFjWGKQiD2<r:SPR>Ca`PRN&P`Q@T<?>Ol
@;Qn\T<O>TBELU<?Q
_
GK]E>^<?\aRP`LMGK>.<ygYZ<?\^FSLU<?Qf@dPR:HLM<OQf@C<BEQ_PLUGK\H- GK:SG eEW
/
P=+BE<
_
>^F]EFH<?QMYEBE<?D2<wPRDELUFH@TFS\
GR@T\CPR>iFHQ@T<?\^YE\T<v@dPRNOFSGKQE<O>
_
>TBeKFH<?\^<1- BE<?\A@C<?LU<?Qf@T< +BE<c:SPtDEF.- BE>^FjWGKQ D2<waRP`N&PRQf@C<O>J<OQ:9Pt>TB2Y<O\A_NOFS<
EmB2\ -fl-ds
^
<?>PRQEFH>_WGR@T\TGKY_P
_
@dPR:ciN?GKLUGaLeBE<O>^@C\TPRQV:9PR>=>^FSLeBE:SPRN?FHGKQE<O>+DE<oDEFSQ=WPRLMFHN&PsLUGK:H<?N?B2:9PR\Ol
   !$# (.fi!b& 	 5 , j#%.fi!b& 	 & 	 fl-	4![&
$PtGK]E>^<?\ha`PRNOFjWGKQ
_
DEFH>TNOB2@CFHD_Pt<?QPRY_P`\^@dP`DEGK>iPRQf@T<?\TFHGK\T<O>
_
DE< +BE<h:9PR>baRP`N&PRQf@C<O>b>TBEYZ<?\HA_N?FSPR:S<O>n<?Q
EmB2\ -fl-ds
^
>T<aDEF - BEQEDE<OQ}>^FeKB2FS<?Q2DEGb:9P[DEFH\T<ON?N?F&WGKQcDE<!:9Pn\^<?NOGKQE>^@T\TBENON?F&WGKQ
aR<?\^<?LUGK>rP
~
GK\TP +(B2<a@TFS<OQE<
BEQ_PFSLUYGK\A@dPRQ2N?F9PoYE\^FSLUGK\TDEFSPR:_Ps:SP
~
GK\TPDE<mDEFS>^N?B2@TFS\5<O:GR\TFeR<?Q[cUQ_P`@TBE\CP`:S<?q?PsDE<w:SPR>m( ~
t
 d¡n5Vo  d¡vl
$PR>OaRP`N&PRQf@C<O>
_
@C\CP`>.LUFeR\CPR\4Po:9PoY_PR\A@C<LWPR>.PR:@dP DE<:9PoN?GK\^\TBeKPRN?F&WGKQaDE<m:SPo\^<?NOGKQE>^@T\TBENON?F&WGKQ 
)
 -
_
N?GRLMGCcKP
~
<?LUGK>a(FS>^@TG
_
>T<4DEF - BEQEDE<OQP=:HG+:9PR\heKG+DE<4:SP5DEFS\^<?NON?FjWGRQrD2<eW<?>^@CPhWB2:H@CFHL[PglEmBEQffi+(B2<.Q2G
~
<?LUGK>
\T<?PR:SFHq&PRD2GM>^FSLeBE:SPRN?FHGKQE<O>=DE<sDEFHQfiWPRLUFSN?PaLUGK:H<?N?B2:9PR\=Y_P`\CPMGR]E>T<O\ha`PR\m:SPMP|eK\T<zefPRN?F&WGKQ cP- GK\TLMPRN?F&WGKQbDE<
@dP`:S<?>BA_:SPR>MD2< a`PRN&P`Q@T<?>nYZGK\U\T<I+(B2<?\TFH\[<O>^@C<$YE\TG(N?<O>TGtBEQ{@CFS<OLMYZG}DE<$NWPR:SNOBE:SG - BE<?\TPuDE<JQ(B2<?>^@T\TG
PR:HN&PRQENO<
_
<?>=YZ<?\- <ONO@CPRLM<OQf@C<w\TPRq?GKQEPR]E:S<kDE<?D2BEN?FH\ +(B2<m@C\TPR>+:9P,- GK\TLMPRN?F&WGKQ[D2<wBEQiQmWBENO:S<?Gs<?>^@CPR]E:H<
_
:SP
:S:H<{efP`D_PeDE<oQBE<za`PR>8a`PRN&PRQf@T<?>
~
PR\EWP - GR\TLMPR\+BEQ_P A_:SPaD2<hW<O>^@CPR>?l
$PR>m>^FeKBEFH<?Qf@C<O>m>^FSLeBE:SPRN?FHGKQE<O> +BE<
~
<?LUGK>\T<&P`:SFSq?PRDEG
~
PRQpYEPR\^@TFSDEGMDE<s:SPU>^BEY<O\A_NOFS<e\^<?:SPETPRD_P
_
>TGR]E\T< :SP`+(B2<r>^<
~
P!N?GK:HGgN?PRDEGeB2Q_P`A_:9PsD2<a`PRN?PRQf@C<O>=<?QV:9PsY_P`\^@C< LzWPR>=P`:H@dPDE< :9Pe\^<?N?GRQE>^@T\TBENON?FjWGRQ
_
:SBdefPR\DE<.LJW
/
QEFSLMP5<OQE<?\he_W
/
P2l $P>^FSLeB2:9PRNOFjWGKQ DE<4DEFHQfiWPRLUFSN?P+LMGK:H<?NOBE:9PR\G - \T<?NO<4<?Qf@CGKQ2N?<?>ffiBEQ\^<?>^BE:H@CPRDEG
FSQ2LM<ODEF9P`@TGEl $P A_:9PiDE<Na`PRN&PRQf@T<?>
_
+BE<U\T<?>^BE:H@CPV>^<?\rLeBdchFHQE<?>A@dPR]2:S<
_
NOGK:9PRY2>CP2l@;:4<?>&+BE<OL[P C2lYsE
LeBE<O>^@T\CPnPRD2<?LzWPR>m<O:ffiDE<v@dPR:H:S<
- BEQED_PRLU<?Qf@CPR:D2<?:	YE\TG(N?<O>TG
]
:9PB- GK\TLMPRN?F&WGKQVDE<sDEGR>wDEFS>^:SG(N&PRNOFSGKQ2<?>fi<?Q
:SGR> <y(@C\^<?LUGK>oDE<a:SGP+BE< - BE<aFSQEFHN?FSPR:SLU<?Qf@C<r:9P A_:SPnDE<a`PRN&PRQf@T<?>?l fiJ<ODEF9P`Q@T<a:9PnN?GRQE>^@T\TBENON?FjWGRQIDE<O:
N?GR\T\T<O>TYZGKQEDEFH<?Qf@C<kN?FH\TN?B2FH@CGrDE< !5BE\$eR<?\T>->T<kGK]2@CFH<?QE< +BE<m>^BE> aR<?Nv@CGK\^<?>+>^GKQnGKYEB2<?>^@TGK>
_
YGR\-:HG)+BE<k>T<
@C\TP`@dPMLWPR>kN?GKQ2N?\T<v@dPRLU<?Qf@T<!DE<eBEQhDEFHYGR:SG[D2<eDEFS>^:SG(N&PRNOFSGKQ2<?>?l=@4y2FH>^@T<!BEQ_P[NO:9PR\TPnPRQ_PR:HG e_W
/
P \ N?GKLUG
DEFH>TN?Bg@CFS\^<?LUGK><?Qe<O:gY2\_WG|ygFSLUGN&PRYW
/
@CBE:HG
^
<?Qf@T\T<5<O>^@T<+YE\TG(N?<O>TGc<O:gNOGK:9P`YE>TGDE<5B2QeDEFS>^N?GkDE< a`PRN?PRQf@C<?>Ol
@;>^@T< - <?QfiWGKLU<?Q2G
_
]EFH<?QiN?GRQEGgNOFSDEG
_
@CFH<?QE<m:SBefP`\5<?Qb<O:FSQf@C<O\TFHGK\-D2< BEQbN?\TFH>^@CPR:
_
cnD_Pe:HBefPR\5PeBEQb:9PRqOG
DE<a`PRN&PRQf@T<?>?l Q_PMFHL[P-eR<?Qb>TFHLeBE:9P`D_P!DE<B2Q_Pp( ~
t
 d¡nVo}\AqeEl CglKsC
^
LsBE<?>A@C\CPU:9PNeK\CP`Q$>TFHLMFH:SF@CBED
<?Qf@T\T<{W<O>^@dP c}:SPR>sFHL[P-eR<?QE<O><`y2YZ<?\^FSLU<?Qf@dP`:S<?>\ZAqe2l1C2l t
^_
LWPR>P-WBEQIN?B_PRQ2DEGh:9PVYE\TG^- B2QEDEFSDEPRDuDE<O:
DE< - <?NO@TGe>TFHLeBE:SPRDEGrN?GKFHQEN?FHDE<kNOGKQ[:SPDE< -2l F
$
EDE<m:SPR>5P`Q@T<?\^FSGK\^<?>?l ;\^GKYGRQE<?LUGK>
_
YZGK\-:HGr@CPRQf@CG
_
+BE<
:9P`>a( ~
t
 d¡n5Vo  d¡m>^GKQ}DEFSYZGK:SGR>mDE<aDEFH>T:SG(N&P`N?FjWGRQp]EFSD2FSLU<?QE>^FSGKQ_P`:S<?>
_
\^<?>TB2:H@dP`DEGbDE<!:9PbP-eK\^<{efP`N?FjWGRQpDE<
a`PRN&P`Q@T<?><?Q - GK\TLMPeDE< A_:SPR>=N?GK:SPRYE>TPRD_PR>Ol
68787;: N=6ffi'=ffi/0f,76 4;#
J
#
>
,
*
>#
)+*
= 8
J
,98K=k>
J
# > 8
)
/=ffi/ #
)=*
,]>1,
*
8K=k>
J
,ffi376v,]>#
)+*
, >

BE<?\^<?LUGK>r\T<?>TPR:H@CPR\o:9PbDEF.- <O\T<OQEN?FSPV<`y2FH>^@T<?Qf@C<M<?Qf@C\^<[<?>A@CGK>DE<I- <ONO@TGK>s]EFHDEFSLU<?Q2>TFSGRQ_PR:S<O>c}GR@C\^GK> @CF 
YZGK>wDE<!DEFH>T:HGgN?PRN?FHGKQE<?>
_
NOGKLMG[:9PR>w:H:9PRLMPRD_P`>D2<V( d¡?£		fl¡r  \ G nS¡
Or-nS¡
u
Vj¢T£-rn5Vo2¡
^
l
@;Qf@C<?Q2DE<?LUGK>
+BE<[<O>^@CPR>{WBE:@CFSLMPR>
_
PJYZ<?>CP`\sDE<M<?QENOGKQf@C\CP`\T>T<[<?Qu:SPJ>^BEY<O\A_NOFS<w\P aR<?NO<?>s@T\CPR>rN?\^<?N?<O\eBEQ_P WBEQEFSN?P
LUGKQEG(N&PRY_PMDE<eLMP`@C<O\TF9P`:
^_
QEG[>TGKQc]EFHDEFSLU<?QE>^FSGKQEPR:S<O>?l Em>?W
/
_
@dP`Q@TGn<?Qh>^FS>A@C<?LMPR>
~
<O@C<O\TG(<?YEF@dPygFSPR:S<O>
\ NOGKLUGJ<O:-P`Q@T<?\^FSGK\^LM<OQ@T<MLU<?Q2N?FSGRQ_PRDEG
|
B-ufiB]\ - -fl-ds
^h^
NOGKLUG
~
GRLMG(<?YEF@dPygFSPR:S<O>\ EmB2\s s s
^$^_
:9P`>
DEFH>T:SG(N&P`N?FSGRQE<?>wD2<!DE<?>TPE^BE>^@T<[P`Y_PR\T<ON?<OQINOGKLMGi\^<?>^BE:H@CPRDEGbDE<!:9PnD2F.- <?\^<?QENOF9Pn<OQ@T\T<a:SGR> Y_PR\_WP`LM<v@C\TGR>
          	


 


    

 



 


 	


  
 fi  wffi =>E>:<@/EI@	:<% -/) @	+	% fiffffifl! "#%$	[ %*= y(%*5C%*+jE>),=Cc %*? -	BM_S@	+	-	BM:f=>)
%*+	BA=	D7*E>:<7*Jk%*#o),+jE>)ff%?M7 ?%(:I'*7-	)ff?A%`Jk%(:IE>)# D%*=l%*?MEI% -	)^?A% :I),5879+	=>E>:f@	5C5CB,D79+flcŁ_7*:<#&%*+K	m
?A%*=iPSB ,hj@	BA)C:<-	%bUf[  )C:I7 D),=>EI%*=CcL'*:<%*5CBA%*=O%*?Q-/),=<%*587*Jk?M7&),=>E>:f@	58EI@/:<%*?Q),+bE>:I)F?A%o5C%(Jk%

)8a\%('*79+k%*?
s?A%&5C%(Jk%;5C@	%*-/:<%*-k%\cL=>79+^BA+/),=>EI%(u?M),=C[  7*:G),?A?A7=>)),+	5C@	),+bE>:<%*+ff5879?A%(Jk=<%*-	%*=G?%(E>)C:<%*?A#o),+jE>)*c
-	%*+	-/7s?@/'9%(:%s@	+	%.-	B=I?M7\5C%*5CB,D79+ff),+q5C%*-	%s@	+	7s-/)&=I@	=1)8a\E>:I),#o79= i+/79={),+	5879+jE>:<%*#o79=F5879+
@	+t ffi	 ffi
t ffibb ffifi$lPS-/)C:I),5

%bUf[ ?fl5C%(:kD%*58E>)C:ukB-	BA#o),+	=<BM79+	%*?	-/){),=IEI%*=4-	BA=I?A7w5C%zm
5CBM79+/),=Xy\BM),+/)OJL7*:"),+	5879+jE>:<%(:<=I)^D),=IEI%*=ffD@	+	BA5C%*#&),+bE>)1),+.?A%F5C%(Jk%

)8a\%('*79+k%*? c	=IBA+;J),+/)CE>:<%(:"),+
),?=I@/u=>E>:<%(E>7/[
   


 
$
 

  


  





 


$ 

DE<\T<?D$DE<s:HGK>pWP@CGKLUGK>DE<s:SPWBE:@CFSLMPeN&P`Y_PbcVDE<?:	>TB2]E>^@T\CP`@TGEl%$PM@T<?QE>^FjWGKQJ<?:&WPR>^@TFSN&PU>T<:SFS]Z<?\TP
_
YZGK\
:SG eK<OQE<?\TPR:
_
N?GKQ{:9PhN?\^<&PRNOFjWGKQ DE<VDEGKLUFSQEFHGK>e>^BEY<O\A_NOF9PR:H<?>B- N?N c
~
N?Y
_
>T<OY_PR\CP`DEGK>UYGK\a:W
/
QE<?PR>!DE<
DEFH>T:SG(N&P`N?FjWGRQtY_PR\^N?F9P`:S<?>!D2< _
~
GgNWZ:H<zc
_
+BE<bN?GK\^\T<?Q Y_PR\TPR:S<O:9PR>ePc:SPp>TBEYZ<?\HA_N?FH<
_
cXN?BdcRGuQmWBENO:S<OGh>T<
~
PxcfPr>TF@CB_PRD2G<OQ@T\T<:9PR>;D2GK>VWBE:@CFHL[PR>N&PRYEPR> 
1
l<Ek:YGK>^<?<O\-<O>^@dP`>-DEGR>-N?PRY_PR>.P`@_WGKLMFHN&PR>;:SP LMFH>TLMP
>TFHLM<v@C\?W
/
P \
~
<y2P-eKGKQEPR:
^`_
PRLe]_PR>oY_P`\^@CFHN?FHY_PRQh<?QI:9Pi<ygFH>^@C<OQEN?FSPVD2<U:SPiDEFS>^:SG(N&PRNOFjWGKQl wFSN
~
GbDE<UGR@C\^G
LUGgDEG
_
N?BEPRQEDEGU>T<
~
PR]2:9P!DE<o:9Pe<`y2FH>^@T<?QENOF9PaDE< BEQ_PaDEFS>^:SG(N&PRNOFjWGKQ[DE<oDE<?>TPE^BE>^@T<s<OQJBEQEPaLUGKQEG(N&P`Y_P
<y(@T<?\TQEP
_
<?>o<?Q}\T<O:9PRNOFjWGKQhPi:SPn>T<{eRBEQED_PbN&PRYEP
_
chN?GRQ}\^<I- <O\T<?Q2N?F9PbPi:9Pn<O>^@T\TBENv@CBE\TPVDE<tW<O>^@dPcpPb:SP
N&P`Y_PJFHQELM<ODEF9P@dPRLU<?Qf@C<aFHQffi- <?\^FSGK\
_
D2FS>TNO<?\^QEFSLUGK>r>TF.:SGK>uWP`@CGRLMGK>o>^<[<?Q2N?BE<OQ@T\CPRQX<OQtYZGK>TFHN?FjWGRQ - NON[G
~
NOY
_
cnYZGK\+:HGs@dPRQf@TGUYZG(DE<?LUGK>+NOGKQEG(N?<?\=:SPsYZGK>TFHN?FjWGRQcnDEFH\T<?NON?F&WGKQiDE< :9P`>+DEFS>^:SG(N&PRNOFSGKQ2<?>5YEPR\TNOF9PR:H<?>?l
@;QIQBE<O>^@C\^GJN?PR>TG
_
YGK\ <O:7N?GRQ@T\CPR\^FSG
_
:9PR>wD2GK>XWBE:H@TFSLMPR>kN?PRY_PR> @TFS<?Q2<?QcDEFS>A@CFHQ@CPn>TFHLM<v@C\?W
/
P
]
BEQ_P
N?BEPRDE\CP`D_P
c :9PcGR@T\CP
~
<y2P-eKGRQ_PR:l $	P}FSQf@C<O\TN?PR\CP}<?Qf@C\^<pPRLe]EPR>aYEBE<?D2<pN?GKQ2>TFSD2<?\CP`\T>T<JN?GKLUG}BEQ_P
- \TGRQ@T<?\TPU<OQ@T\T<rDEGK>8eK\TPRQEGK>=NOGKQJD2FS>^@TFSQf@dP`>GR\TFS<OQf@dPRNOFSGKQE<O>
_
cn<?>YGK\=NOFS<O\^@CGU<?::HBefPR\5DEGKQEDE<rYEBE<ODE<
@C<O\TLUFSQ_P`\rB2Q_PJ:W
/
QE<?PbD2<[DEFH>T:SG(N&P`N?FjWGRQlDEk>&W
/ _
<?QI<?:.N&PR>^G$DE<M:9PR>oDEFH>T:SG(N&P`N?FSGRQE<?>
+BE<baR<?LUGK>s<OQt:SGR>
<y(@T\T<?LUGK>DE<sB2Q_Pp( ~
t
 d¡nVo
_
YZGgDE<OLMGR>kPA_\TLMPR\(+BE<s>EWGK:SGh d¡r £-oM<?Qp:SP WB2:H@CFHL[PeN?PRY_P
~
<y2P-eRGKQ_PR:
_
+BE<bQEGcY<OQE<O@T\CPRQ <?Q1<O:+>TBE]2>^@C\TP`@CG}QEF[W<O>^@C<i<O>aQE<?NO<?>CP`\TFSG}Y_PR\TP^BE>^@TF.A_N?PR\!>TB <ygFH>^@C<OQEN?FSP2l 'm@T\CP
DEF - <?\T<OQEN?FSPuDE<pN?PR\_WP`NO@C<O\ - BEQED_P`LM<OQ@CPR:m<O> +BE<hQEGXYZGK>T<O<?Q:W
/
QE<&P
_
YEBE<?>i>^B DEFSLU<?Q2>TFjWGRQ<?>nNO<?\^GEl
@;>eDE<ON?FS\
_
>TF-BEQ_PpDEFH>T:SG(N&P`N?FjWGRQI<OQX<?: aRGK:SB2LM<OQt<?>eB2QXDE<I- <ONO@CGc:HFSQE<?PR:fi\^BE>A@dPRLU<?Qf@C<[<?:5]ZGK\^DE<[DE<O:
>T<OLMFHYE:9P`QEGbP`@WGRLMFHN?Gn<`yg@T\CP
^`_
<?Q}Q(B2<?>^@T\TGVN&PR>^GJ:SPR> DEFH>T:SG(N&P`N?FSGRQE<?>w>^GKQ}DE<I- <ONO@CGR>rY2BEQf@CB_PR:H<?>Ol Q_P
DEFH>T:SG(N&P`N?FjWGRQn]EFSD2FSLU<?QE>^FSGKQ_P`: <?>fi<O:v~ fljoqrV DEGRQEDE<rPRN&P`]_P!:9P!: W
/
QE<&P!P`@_WGKLUFSN&P<y(@C\TP2l
@;:
~
<ON
~
GuD2< +BE<V<?>^@CPR>[D2FS>T:HGgN?PRN?FHGKQE<O>U>^<&PRQ{]EFSD2FSLU<?QE>^FSGKQ_P`:S<?>e@TFS<OQE< eK\CPRQ{FSLUYGR\^@dP`QEN?FSP$<?Q
>?W
/
_
YEB2<?>
_
YZGK\m:HG +BE<!>CP`]<OLMGK>
_
<?>$W<O>^@CPn:9P[YE\^FSLU<?\TPM<za(FHDE<?QENOF9PnDEFH\T<ONO@dPnD2<e:9P[<`ygFS>^@T<?QENOF9PiP[Q2FKaK<O:
P`@_WGKLMFHN?GMDE<e@dPR:H<?>m@TFSYZGK>wDE<!D2<I- <?Nv@CGK>Ol _gF]EFS<OQc>T<
~
PRQhGR]2@C<OQEFSDEGiY2\TBE<O]_PR>o<ygYZ<?\TFHLM<OQf@dPR:H<?>wFHQEDEF 
\T<ONO@CPR>wDE<O:ffiY_PRYZ<?:DE<e<O>^@dP`>wDEFS>^:SG(N&PRNOFSGKQ2<?><?Qp@C\TPRQE>^FSN?FHGKQE<O>mDE< - P`>T<eDE<efPR>T<O>wQEGK]2:S<?> A_>TFH>TGK\^]EFSD2GK>
>TGR]E\T<ffieK\CPAE@CG 
1,
_
Q2GMNOGKQEG(N?<?LUGK>fiGK]E>^<?\aRP`N?FSGRQE<?>DEFS\^<?Nv@dPR>fiDE<r:9PR>=LUFS>^L[P`>?l
|
GKLUGM>^<FHQEDEFSNWG!<?Q
<?:;N?PRYW
/
@CBE:HGiFSQf@C\^GgDEB2NO@CGR\TFSG
_
<?>^@T<U@TFSYZGiDE<aDEFS>^:SG(N&PRNOFSGKQ2<?>
~
PRQ}\T<ON?FH]EFSDEGiLsBEN
~
PVP`@C<OQEN?F&WGKQIYZGK\ >^<?\
N?GRQE>TFHDE<?\TPRD_PR>4:9P`>.Y2\TGKLUGR@CGR\CPR>7D2<k:SPR>7@C\TPRQE>TFHN?FHGKQE<?>;D2< - PR>^<fi>_WGK:HFSDEG : W
/
+BEFHDEGm<OQM>^FS>A@C<?LMPR>4]EFHDEFSLU<?Q 
>TFHGKQ_PR:H<?>
_
eR\CPRNOF9PR>P +BE<s>TGKQJ<ygN?F@dPRNOFSGKQE<O>mDE<]_PETPU<?QE<O\$e_W
/
Pw\ NOGKLUGM:SPR>GaRP`N&PRQf@C<O>w<?Q$<?:2aKGK:HBELU<?Q
c ]EFH<?QIPR:4N?GKQf@C\TPR\TFHG +(B2<[:9P`>rD2FS>T:HGgN?PRN?FHGKQE<O>w@C\TFHDEFSLU<?Q2>TFSGRQ_PR:S<O>
^
l 	<?QE>TPRQEDEG$<?Qu:SPbPRYE:SFHN&PR]2FS:SFHD_PRD
DE<J<?>^@CPR>M@T<?GK\?W
/
PR>MPIQBE<O>^@T\TGtN?PR>TG
_
<O>[FHLMYZGK\^@CPRQf@C<b>T< Q_PR:9P`\+BE<
_
PRBEQ +BE<J>&W
/
YG(DE<OLMGK>MP A_\^L[P`\
+BE<i:9P`>sDEFH>T:SG(N&P`N?FSGRQE<?>r>TGKQX]2FSDEFHLM<OQE>TFHGKQ_PR:H<?>
_
QEGhYZGgD2<?LUGK>sDE<ON?FH\s:SG$LMFH>TLUGJDE<O:5>^FS>^@T<?LMP$<?Q1<O:
+BE<o>T< <OQEN?BE<OQf@C\CP`Ql@a(FSD2<?Qf@C<OLM<OQ@T<
_
<O:YE:9P`QEGaP`@WGRLMFHN?G
~
<y2P-eKGKQEPR:QEGa<?>=Y2BE\CPRLU<?Qf@T<ffi 
_
YEB2<?>
QEGnYZG(DE<?LUGK>mFKeKQEGK\TPR\<?:ffiYEPRY<O: +BE<^B2<{efPn<O:ffi>TB2]E>^@T\CP`@TGiN?B_PRD2\CPRDEG
\ P[YZ<?>CP`\wDE<e<OQEN?GKQf@T\CPR\^>T<!<?>
@C\^BENO@TBE\CP`:SLU<?Qf@C<aPR:KeKGiDE<O>CPRNOGKYE:9P`DEGJD2<1W<O:
^
l <?>^<nPi<?>A@dPbGK]"^<ON?N?F&WGKQ
_
N?\^<?<?LUGK>
+BE<U:9Pn>TB2Y<O\A_NOFS<
EmB2\ -fl-ds
^
\T<ON?GKQ2>^@C\^BW
/
DEP[YEBE<ODE<!>T<O\wBEQp>^FS>^@T<?LMP[FSD2<&PR:Y_PR\TP[YE\^GK]_PR\k:9PR>@C<?GR\&W
/
P`>kDE<)- BE>TF&WGKQp<?QhD2GK>
DEFHLM<OQE>TFHGKQE<?>
_
G$NOB_PR:.+(B2FS<?\GR@C\TPJ\^<?:9P@CFKa`PVP$:9P`>DEFH>T:HGgN?PRN?FHGKQE<?> 
_
G$Y_P`\CPpPR:.LU<?QEGK>sPxaK<?\^FeKBEPR\
N?B=WPRQf@CG$>^<nPR>^<?LU<;TPV>TBtNOGKLMYZGK\A@dPRLUFS<OQ@TGbPR:4<?>^Y<O\CPRDEG$<?Qu>^FS>A@C<?LMPR>rYEBE\TPRLM<OQf@C<[]2FSDEFHLM<OQE>TFHGKQ_Pff
:S<O>?l $PR>sDEFS>^:SG(N&PRNOFSGKQE<O>]2FSDEFHLM<OQE>TFHGKQ_PR:H<?>
_
@dP`:FcIN?GKLUG aR<?\^<?LUGK>!<?QX<O:5>TFKeKBEFH<?Qf@C<MN&PRYW
/
@CBE:HG
_
>^GKQ
DE< - <?NO@TGK> FSQf@T\&W
/
Q2>T<?NOGK>oP[:SP[>TBEYZ<?\HA_N?FH< EmB]\ -fl-ds
^
\T<?NOGKQf@C\^BW
/
D_P
_
FSQED2<?YZ<?QEDEFH<?Qf@C<OLM<OQf@C<!DE<!>^B1- GK\TLMP
DE<fieK<?QE<O\CPRNOFjWGKQ l @ygFH>^@C<mPRDE<OLWPR>-BEQ_P aR<?Qf@dPSTP!PRDEFSNOFSGKQEPR:
_
+BE<w<O>+:9Pr\T<O:9P`@TFKa`P
- P`N?FS:HFSD_P`DUNOGKQn:SP)+BE<
>T<oYE\^<?Y_P`\CPa<?>^@T<>^FS>A@C<?LMP2l
  	.C&! #% 	 b!(,d4![& 	 .C&'	
mP`>^@dPVP
~
GR\CPnQEGVQEGK>
~
<OLMGK> D2<O@C<OQEFSD2G$Pi<?>A@CBED2F9PR\ NOBfiWPR:S<O>o>TGKQ}:SGK> LU<?N?PRQEFH>TLUGK>wDE<aDEF - BE>TF&WGKQhDE<
a`PRN&P`Q@T<?><?Q}:9Pb>TBEYZ<?\HA_N?FH< EkB]\ -fl-js
^
l k<OLMGK>oGK]g@C<?Q2FSDEGVN?GKLUGV\T<?>^BE:H@CPRDEG +BE<1W<O>^@CPR>>^FS<OLMYE\^<a>T<
   



 



 
  	

 	

 
 $



  
 flfi  j & !$#&%('*),+q=IB#i@	?%*-	%.-/)@	+	%P ff fl & "#%$	ct7*u	E>),+kBA-	%g#o),-	B%*+bE>)&-	B+4D%*#&BA5C%
#o79?M),5C@	?%(:& _:<@/E>7q-	),?45879?A%(Jk=>7 -/)s@	+	%ffK?%d-/)gyz%*5C%*+jE>),=.5879?M7\5C%*-	%qBA+	B5CBA%*?A#o),+jE>).),+ ?A%
=I@/J)C:>K5CBA)*[.0\BA#F@	?A%*5CB,D79+ -/)l-	79=F-kBA=I?M7\5C%*5CBM79+/),=HukBA-	BA#&),+	=IBM79+	%*?A),=CcEI%*#iukBfD),+ #o),-	BA%*+jE>)
-	BA+4D%*#BA5C%#o79?M),5C@k?A%(:,[ 4),=I@k?MEI%H-/)1?A%i-	BA=>7\5CBA%*5CB,D79+;-/)G@	+k%H-/)CJ	:<),=IB,D79+&J7*:),?L-	),=I?AB ,%*#&BA),+bE>7
-/)4@	+	%{-	)?A%*= -/79=-	BA=I?M7\5C%*5CBM79+/),=4PS?%BA+/_)C:<BM7*:t),+o),?5C%*=>7H-/)4),=IEI%1Kk'9@/:<%bU

%*5CBA%?A%OK?%{-/)4?A%
:I),5879+	=>E>:f@	5C5CB,D79+g%*-/9%*58),+jE>)*[ =>E>){-/)C_e),58E>7&587*:<:I),=>J79+	-/)1%o@	+l-/)C_e),58E>7oEIBAJL7 ' -/){?A%K'9@/:<%
w[ /[
 3  


 
$
 

  


  





 


$ 

ffflfi  Q  Ouk=>)C:Iy(%*5CB,D79+&-	)G@	+J	:I7\58),=>7i-/)O-	BM_S@	=IB,D79+o-	)G@	+	%yz%*5C%*+jE>)1),+?A%i=I@/J)C:>K5CBM)
NG@PSR*R/TVU{5C%(J	EI%*-/7ff-	@/:<%*+jE>)&@	+	%g=<BA#i@k?A%*5CB,D79+d-/)&-	B+4D%*#&BA5C%g#o79?A),5C@	?A%(:,[+q?A%*=BA#D%('*),+/),=
=>)&#F@/),=>E>:<%*+d?M79=1),=IEI%*-/79=BA+	B5CBA%*? cB+bE>)C:<#&),-	BM7.sK+k%*? [F0w)xE>:<%(EI%s-	)x@k+^Jk:I7w58),=I7.-	)&=I%*?ME>7
=IBA#oJ?M) P^#ffff ".$ Ufc15879+	=IBA=>E>),+jE>)ff),+ ?%`#&BM'*:f%*5CB,D79+ -	)^@	+ %*-4D%(E>79#o7

%*5CBA%@	+	%`J79=IBA5CB,D79+
yz%*5C%*+jE>)x%*-/9%*58),+bE>)*["NO=,D
v
c"D),=>EI%;=I%*?MEI%&@	+k%xJL79=<BA5CB,D79+.BA+jE>)C:<%(E	D79#&BA5C%o),+^-	BM:I),5C5CBVD79+g5879+bE>:<%(:fBA%\[
2%*?	x5879#&7i=>)4-	B=I5C@/E>)Ł),+&),?	E>)8awE>7/c\=>)4E>:<%(EI%i-/)4@	+oJk:I7w58),=I7-/)-	BM_S@	=IBVD79+i=>),+k5CBA?A?M7/cb5879+@	+	%
E>:<%,*),58E>7*:fBA%HuBM),+o-/)8K+	B-	%\c*F=<BA+oBA+jy*79?A@	58:<%(:#F@	5

7H-/),=>7*:f-/),+o),+&?A%*= JL79=<BA5CBM79+/),=%(E	D79#&B5C%*=
%*-/9%*58),+jE>),=C[
DE<O>TYE:SPRq&PRQsPRQEFH>_WGR@T\TGKY_P`LM<OQ@T<4<?Qs:SP=DEFS\^<?N?F&WGKQoY_PR\TPR:S<O:9PfiP:SP=DE<-:SP=\T<?NOGKQE>A@C\TB2N?N?F&WGKQ
_
>^FSQrFSLUYGR\^@dP`\TQEGK>
NWGRLMGi:HG
~
PRN?<OQl 	<?\TG cKPbD2FS>TNOB2@CFHLMGR>w<?QcBEQIPRY_PR\A@dPRD2GbPRQf@C<?\^FSGK\=+(B2<UB2QIP`QfiWPR:SFH>TFH>kDE<v@dPR:H:9PRD2GnDE<
:SGR>mLU<?N&P`QEFS>^LMGK>kDE<eDEF - BE>TF&WGKQpG^- \^<?NO<eBEQhLU<;^GK\kN?GKQf@C\^GK:ffiD2<!:SGK>kYE\TG(N?<O>TGK> -AW
/
>TFSNOGK>=+BE<sFSQmaKGK:HBEN?\TPRQ
<?:LUGSa(FSLUFS<?Qf@TGeDE<oDEFS>A@CFHQ@CPR>=<?>^Y<ON?FH<?>?l
x4<?\^<?LUGK><OQE>T<zeKBEFHD_P +BE<UQBE<?>A@C\TGR>s\T<O>TBE:@dPRD2GK>oLeBE<?>A@C\TPRQuBEQ2GK>FHQf@C<?\^<?>TPRQf@C<?>,- <?QfiWGRLM<OQEGK>oDE<
DEF - BE>TF&WGKQz<OQ:9P}>TBEYZ<?\HA_N?FH<1EmB]\ -fl-ds
^
\T<ON?GKQ2>^@C\^BW
/
DEP2l QEGtDE<p<O:S:HGK>
_
NOGKLUG cfP
~
<?LUGK>ba(FH>^@CG
_
<?>
:9PpLUFeR\CPRNOFjWGKQIDE<b:SGK>!P`DfiWP`@CGRLMGK>
_
+(B2<V>^<
~
B2QEDE<?Q <?Q <?:=>^BE]E>A@C\CP@CG}cX>T<bLeB2<zaK<OQ{<OQ - GR\TLMP$DE<
¢
t
V2.-n5Vo  d¡mPb:HGi:9PR\heKGiDE<a:9P`> A_:9PR> NOGKLUY_PRNO@CPR>hs s -mY_PR\TPR:S<O:9PR> Pi:SPn\T<?NOGKQE>A@C\TB2N?N?F&WGKQl w<!<?>A@dP
LMPRQE<?\TPV:SPiDEF.- BE>^FjWGKQ}<?>PJ:SPR\$eRGJP`:SN&P`QEN?<`l 'm@C\TGV\T<O>TBE:@dPRD2G cKPJDEFH>TN?Bg@CFSD2GJ<O>s:9PbPRQ2FS>TG`@C\TGRYW
/
P +BE<
LeBE<O>^@T\CPRQ<?Q>^BD2F.- BE>^FjWGKQ@CPRQf@CGX:SGR>iPRDfiWP`@TGKLUGK>nN?GRLMGX:SPR>[a`PRN&P`Q@T<?>
_
@dP`Le]EFvW<OQPt:SGX:SPR\$eKGIDE<
DEFHN
~
PR>aDEFS\^<?NON?FSGRQE<?>Ol E N?GRQ@TFSQB_PRNOFjWGKQ LUGK>^@T\CPR\^<?LUGK> +BE<J:SPR>a`PRN&P`Q@T<?>a@dPRLs]EFvW<OQ <`y
~
FS]Z<?Q{BEQ_P
N?FH<?\A@dP$NOGKLMY2:S<;^FHD_PRDIDEBE\CP`Q@T<n>TBXD2<?>TY2:9PRq?PRLMFH<?Qf@CG$YGK\:9P$>^BEYZ<?\AEN?FS<`l GK\sYE\TG(N?<O>TGK>!NOGKLMY2:S<;^GR>
<?Qf@T<?QEDE<O\T<OLMGK>
]
L
;\TG(N?<O>TGK><?QV:SGR> +(B2<r<O>^@_WPRQJFHQmaKGK:HBEN?\TPRDEGK>Ga`PR\TFHGK>bWP`@TGKLUGK>?l
L
;\TG(N?<O>TGK><?QV:SGR> +(B2<r<`ygFS>^@T<oBEQ_PaN?FS<O\^@CPaN?PRQf@CFHD_PRDbDE<oDE<?>^GK\TD2<?Ql
L
;\TG(N?<O>TGK>N?GRQVN?PRLUFSQEGK>=D2<rD2F.- BE>^FjWGKQiQEGULeBdcn]EFS<OQVD2<IA_QEFHDEGK>Ol
G(DE<OLMGK>VN?:SPR>TF A_N&P`\i:SGK>bYE\^FSQENOFSY_PR:H<?>bLU<?N&P`QEFS>^LMGK>iD2<IDEF - BE>TF&WGKQDE<
a`PRN?PRQf@C<O>$<?Q:9PX>TB2Y<O\A_NOFS<
EmB2\ -fl-ds
^
N?GKLUGa>T<oLeBE<O>^@C\TPMP!NOGKQf@CFSQB_P`N?FjWGRQ
]
L	 
 ffY V%X
 Q 
 O
\AqeKBE\TP CglKsxt
^
]
@;>A@C<s<O>mBEQJLM<ON&PRQ2FS>TLUGUDE<D2F.- BE>^FjWGKQV>T<OQEN?FH:S:SG
_
LM<ODEF9PRQf@T<<O:
NOB_PR:.:9P a`PRN?PRQf@C<MLMFKeK\CPbN?B_P`QEDEGp<O>eGgNOBEY_PRDEP$YGR\BEQ WP`@CGKLUG$D2<[BEQ_PJYGK>^FSNOFjWGKQIN?GKQf@CFKeKB_P2l
   



 



 
  	

 	

 
 $



  
&fi     :I7\58),=>7-/)-	BM_S@	=IB,D79+15C@/*7G),=>EI%*-/7GB+bE>)C:<#&),-	BM7Ł),= @	+-	BMJ79?M7"-/)-kBA=I?M7\5C%*5CB,D79+flc
EI%*?1 5879#o7 =I)#F@/),=>E>:f% ),+?% BA#%('*),+%*@	#o),+jEI%*-	% -/)d?A%qK'9@/:<% 58),+bE>:f%*? [ =IE>)dJk%*=>7
BA+jE>)C:<#o),-	BM7dBA+jy*79?A@	58:f%d# D%*=&-/),=>7*:f-/),+ ),+ ),?Ł),+jE>7*:<+/7q-	)?A%ffyz%*5C%*+jE>)hj@/)g),?4J	:I7\58),=>7q-/)
=I%*?ME>7o=IBA#&Jk?M)G-	)1?%Kk'9@	:<%=w[AT/[X2Q:f%*=Ł?A%H_7*:<#&%*5CBVD79+.-/),=>E>:<@k5C5CB,D79+.-/),?-	BMJ79?M7/c\?A%Hy(%*5C%*+jE>)
%*5C%(uk%#BM'*:<%*+	-/7o@	+k%xJL79=<BA5CB,D79+

%*5CBA%&?%oB ,hj@kBM)C:<-	%\[
PR:c N?GRLMGb>T<UGK]E>^<?\aRPVDEBE\TPRQf@C<U:9Pi>TFHLeBE:9P`N?FjWGRQ
_
@CFH<?QE<aBEQ_Pi@C\TPxcK<?Nv@CGK\^F9Pb]EFS<OQID2<IA_QEFHD_P c
QEGNeK<OQE<?\TPULsBEN
~
GUDE<?>^GK\TDE<OQ$<OQJ>^BJ<OQ@TGK\TQ2GEl
LNM XZQ Y 
ZY O TX V
ZY  XY\[ Xfi[ ff%OWS
 OX Y
\AqeKBE\TPR> C2lKs c C2lYsF
^
]
$	P`> a`PRN?PRQf@C<O>b@TGKLMPRQ
\^<{eKBE:SPR\TLU<?Qf@T<p:9P - GK\^L[PIDE<hY<I+BE< QEGK>bDEFHYGR:SGK>MDE<hDEFS>^:SG(N&PRNOFjWGKQz]EFSDEFHLM<OQE>TFHGKQ_PR:H<?>Ol @4>A@dP
<O>TYZ<?N?FH<+DE<-<ygN?F@dPRNOFSGKQE<O>ffiYEB2<?DE<OQ!<?Q!PR:Ke+WBEQrN&PR>^GwD_PR\:SBefP`\PkBEQeYE\^GgNO<?>TGmDE<+DEF - BE>TF&WGKQ
_
N?GKLUG
>^<nLeBE<O>^@C\TP$<?Qu:9P AeKBE\CP C2lKsgl1_(<nYEBE<ODE<nDE<ON?FS\)+BE<n<?:.DEFHYGK:HGJ<O>e<?:.<?>A@dPRD2GpFSQf@C<O\TLU<?DEFHG
DE<O:ffiYE\^GgNO<?>^GVD2<eDEF.- B2>TFjWGRQl,_g<eLeB2<?>^@T\CPnBEQh<O>&+BE<OL[PiDE<O:7DEFSYZGK:HGMFHQ@T<?\^LM<ODEFSGn<OQh:9P AeKBE\CPgl
'm@C\^GD- <?Q=WGKLM<OQEGn\^<?:9P`N?FSGRQ_PRDEG[PRY_PR\^<?N?<s<?Qh:9PBAqeKBE\TP
_
D2GKQEDE<eD2GK>wLUGKQEGSa`PRN&PRQf@T<?>wLUFeK\TPRQ c
- GK\^L[P`QiBEQ_PaDEFKa`PRN?PRQf@C<
_ ~
PR]EFvW<OQEDEGK>^< - GK\TLMPRDEG!BEQVDEFHYGK:HGe<?QV:9P - P`>T<oFSQf@C<O\TLU<?DEFSP2l
LNMPOWV
ZY 
 X   XY\[%O 
    [ ffO
\ZAqeKB2\CP C2lYs 
^
]
E+aK<ON?<O>BEQEP[aRP`N&PRQf@C<aDE<O>TNOFS<?Q2DE<!DE<
>^BIYZGK>TFHN?F&WGKQc<?Q}:9PnY_PR\A@C<a>TB2Y<O\TFSGR\rD2<U:SPn\T<ON?GKQE>A@C\^BEN?NOFjWGKQ
~
PR>^@CPV<O:<- GKQEDEGbDE<XW<?>A@dP
_
DEGRQEDE<
>^<n( d¡
u
Vj¢T£
u
nj£Rl @;>^@CGM>TFKeKQEF.AEN&PB+(B2<>^B$YZGK>TFHN?FjWGRQJQEGU<?>A@WPU]EFS<OQ$DE< A_QEFSDEP
_
+BE<s>^<<OQEN?BE<OQf@C\CP
<`yg@T<?QED2FSD_P
_
c}>^BgaKGK:HBELM<OQt<?>sN?GKLUY_PR\A@CFSD2G$YZGK\ a`PR\^FSGK>uWP`@CGRLMGK>rDE<n:SPJ>^BEY<O\A_NOFS<
_
DE<D- GK\
LMPiPRQfiWPR:HG efPiPi:SG +BE<aG(N?BE\^\T<aN?GKQ}:SGR> FSQf@C<O\T>^@TFSNOF9PR:H<?>=+BE<MPRD +BEFH<?\^<?Q}:9PnN?GRQffiAqeKBE\TPRN?F&WGKQcDE<
¢
t
V2.-n5Vo  d¡=D2FS>TNOB2@CFHD_Pa<?QpBEQpPRY_PR\A@dPRDEGMPRQf@C<O\TFHGK\?l w<
~
<?N
~
G
_
:SPU\^<?:9PSTPRN?F&WGKQJD2<s:9P!@C<OQE>TF&WGKQ
YE\^GgD2BEN?FHD_P!YGK\fi:SPa`PRN?PRQf@C<o@CFH<?QE<o:SBdefPR\fiPa:SGa:9PR\heKG!DE<r:9P!LUFS>TLMPeDEFH\T<?NON?F&WGKQJNO\TFH>^@dP`:SG eK\EWP A_N?P
NOGKLMYEPRNO@CP2l 'w]E>T<O\ha`PRLUGK>=<?Qi:SPR>+>^FSLeBE:SPRN?FHGKQE<O>+BE< :9PffiaRP`N&PRQf@C<
_
LUFS<?Qf@T\CPR>+>^< <?QENOBE<?Qf@T\CP!<?Q
:SPJY_PR\A@C<M]_PETP$DE<[:9PJ\^<?NOGKQE>^@T\TBENON?F&WGKQ
_
YEBE<ODE<iN&P`Le]EF9P`\>^Bt<?>A@dPRDEGh<OQf@C\T<[<?:5D2<?>T:HGgN?PR:SFHq&PRD2G
cX<O:=:SG(N&PR:HFSq?PRDEG
_
Ph:SP}aR<?q +BE<b>T<VDEF.- BEQ2DE<i\_WPRY2FSD_PRLU<?Qf@T<bP}:HGh:9PR\heKGhDE<b:9PhDEFH\T<?NON?F&WGKQXDE<
:SPa\^<?NOGKQE>^@T\TBENON?F&WGKQ
~
PR>A@dP+(B2<)A_Q_P`:SLU<?Qf@C<'a(BE<?:YaK<sPU>^BE]EFS\kPa:SGMPR:H@TGUD2<:SPU\^<?N?GRQE>^@T\TBENON?FjWGRQl
fiJ<ODEF9P`Q@T<a<?>^@T<MY2\TG(N?<?>^GJB2Q_P a`PRN?PRQf@C<aYEBE<ODE<
_
<?Q}BEQ WBEQEFSNOGbYE\TG(N?<O>TGVDE<aDEF.- BE>^FjWGKQ
_
LMFKeK\CPR\
a`PR\^F9PR>=DEFH>^@CPRQEN?FSPR>=P`@_WGKLUFSN&P`>
_
BEQEPaR<?qrLWP`>=DE< - GK\TLMPe>TFHLMFH:9PR\5Pa:HGK>=FSQf@T<?\T>A@CFHN?F9P`:S<?>Ol
    


 
$
 

  


  





 


$ 

 flfi     OE>:I7)>),#oJk?M7d-/).@	+J	:I7\58),=>7d-/)g-	BM_S@	=IBVD79+`5C@/*7d),=>EI%*-	7qBA+bE>)C:f#o),-	BM7ff),=
@	+.-	BMJ79?M7F-/)O-kBA=I?M7\5C%*5CB,D79+lukBA-	B#o),+	=IBM79+k%*? [ +l),=>E>)5C%*=I7oJk%(:IEIBA#o79="-/){-/79="#o79+	7Vy(%*5C%*+bE>),=
PeKk'9@/:<%iB ,hw@	BM)C:<-	%bUfc\@	+	%i-/)G?%*=5C@	%*?A),=1PS?%H-/)1?A%HB ,hj@	BA)C:<-	%bU 9%x=>)O),+	5C@/),+jE>:<%FBA+	BA5CBA%*?#o),+bE>)
-	BA=>7\5CBA%*-	%),+_7*:<#&%F-/)G-kBMJ79?M7/[?	),=>EI%*-	7FBA+jE>)C:<#o),-kBM7lPeKk'9@	:<%H58),+jE>:<%*?eU ),=X7*E>:I7F-kBMJ79?M7-/)
-	BA=I?A7w5C%*5CB,D79+cw;K+	%*?#o),+bE>)PeK'9@/:<%o-/)C:I),5

%bUfc=I)H%*5C%(uk%o_7*:<#&%*+	-	7&@	+	%o-	BMy(%*5C%*+jE>)*[
 flfi     >),#oJk?M7-	)i@	+J	:I7\58),=>7;-/)F-	BM_S@	=IB,D79+.),+),?hw@/)F?A%oy(%*5C%*+bE>)o=>)i),+	5C@/),+jE>:<%
)8awE>),+k-	BA-	%\c4-/),=<?M7w5C%*?B ,%*-	%\[ +),=IE>)ffJk:I7w58),=I7 ?A% yz%*5C%*+jE>)d-/),=I5CBM),+k-/)^%?A%`=I)C'9@	+	-	%`K?A%
PS5879+bEI%*+k-/7O-	),=I-/)?A%ŁK?A%Ł5879#oJk%*58EI%O# D%*=),?M)Cy(%*-	%4-/)X?A%Ł:I),5879+	=IE>:<@	5C5CB,D79+U1%

D
v
=>) )8a\EIBM),+	-	)%
?M71?A%(:I'*7{-/)Ł-	BA5

%4KL?A%\[ tBA+k%*?A#o),+jE>)X:<),%(Jk%(:I),58)Ł?M7\5C%*?AB ,%*-	%O),+x?M7{%*?ME>7{-/)Ł?A%G:I),5879+	=>E>:<@k5C5CB,D79+fl[
   



 



 
  	

 	

 
 $



 \ 
0
0.5
1
1.5
2
0 1 2 3 4 5 6 7 8 9 10
0.5 eV 1.0 eV
1.0 eV
2
x (A)
E 
(eV
)
3
1
 
 







o
 flfi    fl "@/:<yz%*=g-/)d),+	)C:I'	D
v
% J7*E>),+	5CBA%*?1J%(:<% ?A% -	BM_S@	=IBVD79+ -/)`yz%*5C%*+jE>),=),+ E>:I),=
-	BM_)C:I),+jE>),= Jk@	+jE>79=-	)G?A%=<@/J)C:>K5CBM)*c9EI%*?k&5879#o7i=I)G#F@/),=>E>:<%H),+;?A%*= Kk'9@/:<%*=,[ %*=5C@/:<yz%*=X=>)
7*u	EIBM),+/),+F#o7ywBM),+k-/7O@k+`D%(E>79#o7{%*-/9%*58),+jE>)%O?A%4y(%*5C%*+bE>)Ł),+F?A%O-	BM:I),5C5CBVD79+Qc95879#&Jk@/EI%*+	-/7O?A%
),+/)C:I'	D
v
%1J7*E>),+	5CB%*?/#sD
v
+	BA#%G-/),?/=<BA=>E>),#&%O),+&5C%*-	%JL79=<BA5CB,D79+fl[?ŁD%(E>79#o7H-	),=>Jk?A% ,%*-/7%(J%(:I),58)
5879?M7*:I),%*-/7),+?A%*=ŁBA#D%('*),+/),=-/)?%o=IBA#F@	?A%*5CB,D79+flc\.=>)#F@/)Cy*)H),+s?%o-	BM:I),5C5CB,D79+g#%(:<5C%*-	%oJ7*:
?A%*=k),5

%*=-/)Cuk% >7{-/)Ł5C%*-	%{5C@/:Iy(%\[ NO@	+	hw@/)X),+xE>7w-	79=?M79=5C%*=>79=),?\#o),5C%*+	B=I#o7{-/)Ł-	BM_S@	=IB,D79+
5C@/9%15C@/:Iy(%G-	)X%*58EIBMy(%*5CB,D79+o=>)"BA+jE>),+bEI%15C%*?A5C@k?A%(:t),=),?\-/)"=I%*?ME>7{=IB#oJk?M)GP#ffUff " $ Ufcw=>)"7*uk=>)C:Iy(%
hj@	)G),+l),?LJ	:I7\58),=>7o+1D@	#o)C:<7lTxPS5C@/:Iy(%x% ,@	?eU?A%H),+	)C:I'	D
v
%x-/)1%*58EIBMyz%*5CBVD79+g=>)Gy*){#F@/&:I),-k@	5CBA-	%
:I),=>J),58E>7s%.?A%*=17*E>:<%*=-	79=1yz%*5C%*+jE>),=C[ =>EI%lJ79=IBA5CBVD79+ff-	)x?%y(%*5C%*+bE>)),+d?A%l:I),5879+	=>E>:<@k5C5CB,D79+
587*:I:I),=>J79+	-	){J	:I),5CBA=I%*#&),+bE>)H%?A%xK?A%o%(E	D79#BA5C%&-/79+	-	)H?A%xy(%*5C%*+bE>)x=>)H-/),=<?M7w5C%*?B ,%\[?Q=I%*?ME>7
u	:<@	=<587587*:I:I),=>J79+	-/)Ł%@k+	%1:I),?A% I%*5CB,D79+xJk%(:<5CB%*?/),+&?A%*=J79=IB5CBM79+/),=t-/)?M79=oD%(E>79#&79=%?A7?A%(:I'*7
-/)?A%FK?%o5879#oJk%*58EI%\[
   


 
$
 

  


  





 


$ 

687 87;: G>R0f#
>
=ffi/ #('
)=*
J
,98K=4>t,
*
,;6fi'
I
=k>
J
, =/Z0# 6]=/#('
)+*
PRLe]EFvW<?Q
~
<?LUGK>fi\T<?PR:SFHq&PRDEGaNWPR:SNOBE:SGK>e¢ffifl2£¡n d¡r £-rn¢WVj¡5Y_PR\CPa<?>A@CFHL[PR\fi:SPa<OQE<?\he_W
/
PaDE<PRNO@TFKa`PRNOFjWGKQiDE<O:
YE\^GgNO<?>TGcDE<[DEF.- BE>^FjWGKQuLWPR>s>TFSLUYE:H<D+BE<i<?Q2N?GKQf@C\TPRLUGK>
_
<?Q5- B2QEN?F&WGKQXDE<i:9PJYGK>^FSNOFjWGKQtNOGKQENO\T<O@CPpDE<
:9P aRP`N&PRQf@C<[>TGK]E\^<i:9PV>TBEYZ<?\HA_N?FH<Rl @4:-L1W<v@CG(DEGpNOGKQE>TFH>^@T<n<?QXNO\T<&P`\!BEQ_P a`PRN&P`Q@T<n<?QX:SP$>TB2Y<O\A_NOFS<
\ \^<O@TFS\CP`QEDEGVBEQ WP`@TGKLUGVD2<M:SPVLUFS>^L[P
^
<MFH\rLUGSa(FS<?Q2DEGJ<O:MWP`@CGKLUGVPRDdcKPRN?<OQ@T<n<?QIY<I+BE< QEGK>rY_PR>^GK>
<?Q{:9PpDEFH\T<ON?N?F&WGKQ DE<b:9Pwa`PRN&PRQf@T<
_+~
P`>^@dPcG(N?BEY_P`\U<O:=YEBE<O>^@CGIDE<W<?>^@CP \paK<O\ ffiFKeEl C2lYsxt
^
l 	GgD2GI<O:
NWP`:SN?B2:SGs>^<
~
P`N?< P - !lffi@;QiN&P`D_PsY_PR>^Ge>T<m\T<?:SPETPRQM:9PR>.YGR>TFSNOFSGKQ2<?>+P@WGKLUFSN?PR>4DE<m@CG(DEGK>-:SGK>[WP`@TGKLMGR>
DE<O:>TFH>^@C<OL[Pe<`ygN?<?Yg@CGU:9PsNOGgGK\^DE<?QEPRD_P  D2<?:oWP`@TGKLUG`+BE< DE<?>^YE:9P`q&PRLUGK>\Z+(B2<rLMPRQf@C<OQE<?LUGK>ATP
^_
c
<za`PR:HB_PRLUGK>;:9Pw<OQE<?\he_W
/
P YZGR@C<OQEN?FSPR:l $PoNOBE\ha`PoGK]2@T<?QEFHD_P <?Qf@C\^<k<O:_FSQEFHN?FSG/ce<?: A_Q_P`:_DE<fi:9Pw@C\TPScR<?Nv@CGK\^F9P
QEGK>oG^- \^<?NO<MBEQEPV<O>^@CFHL[P`N?FjWGRQhDE<a:9Pi]_PR\^\T<?\TPVD2<UD2F.- BE>^FjWGKQ
_
P`BEQ +BE<U<?>TYZ<?\TPRLUGK>
+(B2<
_
P`:7FeKBEPR:<+BE<
Y_PR\TPk:SPR><OQE<?\he_W
/
P`>ffiDE<-:9PR>]a`PRN&PRQf@T<?>7<aRP`:SB_PRDEPR>ffi<OQe<?:gPRY_PR\A@dPRD2GwPRQf@C<O\TFHGK\
_
<ygFS>A@dPRQeD2F.- <?\^<?QENOF9PR>	<?Qf@T\T<
:SGR>=DEF.- <O\T<?Qf@T<?>fiYEBEQf@CGR>kDE<o:SPe>TBEYZ<?\HA_N?FH<Rl
kQ_PnY2\TGK]E:H<?LMP[Y_PR\TP[:9PM<za`PR:SBEPRN?F&WGKQpDE<e:SP[<?Q2<?\$eEW
/
P[YZGR@C<OQEN?FSPR:ffi<OQh:9P[>^BEYZ<?\AEN?FS<!\^<?NOGKQE>^@T\TBW
/
D_P
EmB2\ -fl-ds
^
<?>m:9PM<`ygFS>^@T<?QENOF9PnDE<sLeBE:H@TFH@TBEDJD2<eLJW
/
QEFSLUGK>fiLU<O@dP`<?>^@CPR]E:H<?>
_
DE<?]2FSDEGiP`:@dP`Q@CPR>fiaR<?NO<?>oN?F 
@dP`DEGhDE<?>TPRN?GRYE:SGc<?>A@C\^BENO@TBE\CPR:=<OQf@C\T<b:SPpN&PRY_P
~
<`y2P-eKGKQ_P`:*ct<O:=>TBE]E>A@C\TP`@CGEl $	P`>aRP`\TF9P`]E:S<O>sDE<b:9P`>
+BE< DE<OY<OQEDE< :9P
~
FSYZ<?\^>TBEYZ<?\HA_N?FH<wDE<w<OQE<?\he_W
/
PsYZGR@T<?QENOF9PR:DE<wBEQi>^FS>^@T<?LMPs>TGRQi:9PR>C  N?G(GK\^DE<?Q_P`D_PR>
P`@_WGKLMFHN&PR>fiDE<:9PR>  Y_P`\^@&W
/
N?BE:SPR>(+BE<e:SGMN?GKLUYZGKQE<?Q l=@;>^@CP
~
FHY<O\T>TB2Y<O\A_NOFS<sD2<IA_QE<s:9PM<OQE<?\he_W
/
PUYGff
@C<OQEN?FSPR:EDE<O:_>TFH>^@C<OL[P Y_P`\CP N&PRDEPoNOGKQffiAqeRBE\CPRNOFjWGKQa<O>^@C\^BENO@TBE\CP`:
_
ce@TFS<?Q2<=L$W
/
QEFSLUGK>4eR:SGK]_P`:S<?>C\ <O>^@dP`]E:S<O>
^
ca:SG(N&P`:S<?>fi\ LM<v@dPR<O>^@dP`]E:S<O>
^
l<@4Q[BEQ[NO\TFS>A@dPR:_YZ<?\H- <?Nv@CG
_
Y<I+(B2< Q_PR>.DEF.- <O\T<OQEN?FSPR>-<O>^@T\TBENv@CBE\TPR:S<O>
_
:SFeR<?\CP`>
LUGgDEF A_N&P`N?FSGRQE<?>-<?QV:9PR>+YZGK>^FSN?FHGKQE<O>=P`@WGRLMFHN&PR>
_
DE<O>TYE:SPRq&P`Q$PR:>TFH>^@C<OL[PeD2<r>^BbL$W
/
QEFSLUG eR:SGK]_P`:
_
Y<O\TG
QEGp:H<M>TPRN&P`QtDE<?:[WPR\^<&PJD2<nP`@T\CPRNON?FjWGRQuDE<{W<O>^@T<RlGK\<?:S:HG
_
BEQXPR:KeKGK\TF@CLUGiDE<[LUFSQ2FSLUFSq&P`N?FjWGRQpDE<[:SP
<?Q2<?\$eEW
/
P
_
N?GKQM:9PR>.YZGK>TFHN?FSGRQE<?>.N?GKLUG a`PR\^F9PR]2:S<?>4:HFS]E\^<?>
_
DE<a(BE<?:YaK<oPR:>TFH>^@T<?LMPsPR:LJW
/
QEFHLMG'eK:HGK]_PR:l @;Q
N&P`Le]EFSG
_
<OQtBEQ_PV>TBEYZ<?\HA_N?FH<[<?>A@C\^BENO@TBE\CPR:HLM<OQf@C<}¢WVff~
u
 O£aN?GKLUGV:9P +(B2<[@C\TP`@dPRLUGK>
_
<`y2FH>^@T<?QtLeB 
N
~
GK>LJW
/
QEFHLMGK>5LM<v@dPR<O>^@dP`]E:S<O>NO<?\^N&PRQEGR>k<OQ@T\T<>&W
/
l @;:S:HG!YE\TGSaKG(N&P+BE<YZ<G+BE< QEGK>DE<?>^YE:9PRq?PRLUFS<?Qf@TGK>
<?>A@C\^BENO@TBE\CPR:H<?>;@C\TPR>T:SPRDE<OQaPR:E>TFH>^@T<?LMPwDE<=BEQaLJW
/
QEFSLUG:SG(N&PR:2PwGR@C\^G/ce>T<8eK<OQE<?\^<?Qa>T<O\TFSPR>;DEF.AEN?BE:@dPRDE<O>
P!:9P
~
GK\CP!DE< :HGgN?PR:SFHq&PR\.<?:LJW
/
Q2FSLUGeK:HGK]_PR:DE< <?QE<O\$eEW
/
P2l @;:>TFH>^@T<?LMPeYEBE<?D2<
_
DEBE\TPRQf@C< <?:P`:eKGK\^FH@TLMG
DE<ULMFHQEFSLUFSq?PRN?F&WGKQ
_
+BE<OD_PR\^>T<nP@C\CP`Y_PRDEGV<?QtB2QuLJW
/
QEFHLMGi:HGgN?PR:
_
c YZGK\r<?:S:HGbQEGJ@T<?QE<OLMGK>r<?QI@CG(DEG
LUGKLM<OQf@CG!:9PefP`\CPRQf@&W
/
PeDE<
~
PR]Z<?\fi<?Q2N?GKQf@C\TPRDEGU<?:LJW
/
QEFHLMG eK:SGR]_PR:
_
:9P!<O>^@C\^BENO@TBE\CPa<?>A@dPR]2:S<
	
l
@;>^@dPbN&P`\CPRNv@C<?\?W
/
>A@CFSN?P[DE<a:9PM>TBEYZ<?\HA_N?FH<+BE<!@T\CP`@CPRLMGR>mDEF A_N?BE:@dPn:SPnFSDE<OQ@TF.A_N?PRN?F&WGKQpDE<O:;N&PRLUFSQ2G
DE<}DEF.- B2>TFjWGRQD2<I:SP a`PRN?PRQf@C<
_
cLzWPR>bN?GRQEN?\^<O@dP`LM<OQ@T<ID2<I>^By<?QE<O\$eEW
/
PXDE<uP`NO@CFYa`PRN?F&WGKQl \TPR>J:SP
A_Q_P`:SFSq?PRN?F&WGKQnDE<O:PR:KeKGK\TF@CLUGD2< LMFHQEFSLUFSq?PRN?F&WGKQM<OQbN&PRD_P!YZGK>TFHN?F&WGKQnDE<O:rWP`@CGKLUGeDEF - BEQEDEFvW<?QED2GK>T<
_
>_WGK:HG
YZGgDE<OLMGR>mG^- \^<?N?<O\ BEQ_PnNOGR@dP[>^BEYZ<?\TFHGK\wDE<s:9P[<OQE<?\he_W
/
P[YZGR@T<?QENOF9PR:DE<?:>TFS>A@C<OL[Pn<OQhDEFSN
~
GiY2BEQf@CG
_
P`:
QEGa@C<OQE<?\k:9P!>T<zeKBE\TFHD_PRDJDE<<OQEN?GRQ@T\CPR\^QEGK><?QJ<?:LJW
/
QEFSLUGeK:HGK]_PR:l@;QJ:9P`AqeKBE\TP CglKsja>T<LeBE<O>^@C\TPRQ
:9P`>n<?QE<O\$eEW
/
PR>i<za`PR:HB_PRD_P`>iY_PR\CPt:SPtDEF.- B2>TFjWGRQ DE<hBEQ_Pga`PRN&P`Q@T<cYGK\[>CPR:@CGX>TFHLMY2:S<p<OQ - B2QEN?F&WGKQ DE<
>TB YZGK>TFHN?FjWGRQ >^GK]E\^<J:SPp>TBEYZ<?\HA_N?FH<Rl G(D_PR>a:9P`>Na`PRN?PRQf@C<O>
~
P`Q{>^FSDEGcDE<O>TYE:SPRq&PRDEPR>a<?QzD2FS\T<ON?NOFSGKQE<O>
Y_PR\TPR:S<O:9PR>5Pe:9Ps\^<?NOGKQE>^@T\TBENON?F&WGKQ
_
YZ<?\TGaPe:HGe:9P`\$eKGeD2< DEFS>A@CFSQf@CPR>A_:SPR>+N?GRLMY_P`NO@dP`>?l
|
GKQENO\T<v@dPRLU<?Qf@C<
_
>T<
~
PRQb\T<&P`:SFSq?PRDEGe:HGK>+DE<O>TYE:SPRq&P`LMFH<?Qf@CGK>fiPe:HG!:9PR\heKGeDE< :SP)A_:SP!P`@WGKLUFSN?PsLzWPR>+<?:H<za`PRD_P \ YE\TG(N?<O>TGb
^`_
Pi:SGb:9P`\$eKGnD2<U:SP A_:9PnLzWPR> ]_PETP \ Y2\TG(N?<?>^G C
^_
c Pi:SGi:SPR\$eRGiDE<a:9PDA_:SPVP`DdcfPRNO<?Qf@C<MP W<?>^@CPWB2:H@CFHL[P
\ Y2\TG(N?<?>^G s
^
lB_g<aGK]2>T<?\a`P +BE<a@dP`Q@TGbY_PR\CPi<O:7YE\TG(N?<O>TG CiN?GKLUGbY_PR\CPn<O:F
_
:9Pn<OQE<?\he_W
/
Pi<O>^@CFHL[P`D_P
<?> D2<  


 s  -[<OxŁ\ PRBEQ +BE<!LzWPR>k]EFS<OQ
_
YZGK\m:HGnDEFS>^N?B2@TFSDEGnPRQf@C<?\^FSGK\^LM<OQf@C<
_
DE<?]Z<?\?W
/
PRLUGK>
~
PR]E:9P`\
DE<VN?GR@CPILzWPygFSLMP
^
l @;QzN?PRLe]EFHG
_
:9Pc]_PR\T\^<?\TP}<O>^@CFHL[P`D_P}<OQz<O:Y2\TG(N?<?>^G sV>T< aK<VQEGR@dP`]E:S<OLM<OQ@T<
	
ffflfiffififfi "!#fl$%&(')*fi+')-,
./1032546
!7&ffi&('&8fi9:
ffifffi"&;fi!#)*!*%<'=%fl!*&(ffiff"
fl>&('"&?:9'=@&A'=&B
)>&B)*!*'=&):!C'DflffiFE( 
G
fiffiF3HI	#FJfl>)&('=:ff#9Kflffiff&A'!*fiffiLfl%M 
G
!"&
flNffi!PO@&A'ffiFQCfi9ffi@ !Rfl@flffifi"&9KfiF)*&ffiOS:!C'Nfl@&FTflUFQ"ffi<':"&flN"
fl'ffi:ffiF@fiffi "!V
W=X
ffifi#!
%)*<'ffi<')*YflZ
&[!Jffi&('ffi!C'&Bflffi&fi9ffi
ffiF!W&?fi9ffi!C'S 
G<\
fi&H
   


t 

 

 
 
\T<ODEBENOFSD_PJP 


 - i<Oxsl@4:4<O>TYZ<?N?FSPR:4FSQf@C<O\(W<O>DE<O:4<?>^@TBEDEFHG$DE<U:9PiDEF - BE>TF&WGKQuPb:SGb:SPR\$eKGbDE<U<?>A@dP
A_:SPb\^<?>^FSDE<a<?Q +BE<M<O><OQI<O:S:SPnDEGKQEDE<U>T<UGK]E>^<?\aRPb>TFH<?LUYE\T<a<O:;YE\TG(N?<O>TG$D2<UD2<?>T:HGgN?PR:SFHq&PRNOFjWGKQhD2<U:SP
a`PRN&P`Q@T<
_
DEB2\CPRQf@C<s<?:7NOB_PR:rW<O>^@CPb>^<eDEF - BEQEDE<!PeR\CPRQwaR<?:SG(N?FHD_PRDl,_(FeKBEFH<?QED2GM@CG(D_PR>m:9PR>wYZGK>^FSN?FHGKQE<O>
P`@_WGKLMFHN&PR>;D2BE\CPRQf@T<k<O>^@C<IWBE:H@TFSLUGwYE\TG(N?<O>TGDE<kD2F.- BE>^FjWGKQ
_
D2<O@C<ONO@CPRLMGR> +BE<k<?:>CPR:@CGo]E\^BE>TNOG`+BE<@TFS<OQE<
:SBdefPR\ <?QI:9PbN?BE\a`PJN?GRFSQENOFSDE<aN?GRQuBEQ_Pb\T<O:9PETP`N?FjWGRQ}D2<M:SPR>oYGK>^FSNOFSGKQE<O>rP`@WGKLUFSN?PR>oPJ:HGb:9PR\heKGbDE<M:SP
A_:SPbNOGKLUY_PRNO@CP
_
DE<MLMPRQE<O\CPb>TFHLMFH:9PR\mPVNOGKLMGVG(N?BE\^\T<aN?B_P`QEDEG$:SPaRP`N&PRQf@C<M>T<UDE<?>^:SG(N&PR:HFSq?P \ZAqeKB2\CP
C2lYs 
^`_
PRBEQffi+(B2<p>TFHQ{:H:S<{eKPR\a:9Pc\T<?:SPETPRNOFjWGKQ PI>^<?\U@dPRQ{QEGR@dP`]E:S<`l @;Qz@CG(DEG}N&PR>^G
_
:9Ph@C<OLMYZ<?\TP`@CBE\TP
A_QEF@dPaP!:9P`+BE< @C\TPRQE>^N?BE\^\T<r:9Pe>TFHLeBE:SPRN?F&WGKQD- PRNOFS:SF@dP +BE<o:SPR>=Y<I+BE< Q_PR>fi]_P`\T\T<O\CPR>(+BE<o<?QVYE\^FSQENOFSYEFHG
FSLUYEFHDE<?Q BEQ_PtLMPxcKGK\M\T<?:SPETPRNOFjWGKQ DE<p:SP A_:SPIDE< WP@CGKLUGK>U>T<&P`Q >TGK]E\^<?Y_P`>CPRD_P`>D-`WPRN?FH:SLU<?Qf@C<
_
c DE<
- GK\^L[Ps< - <?Nv@CFKa`Pe>^< \T<?D2BEq?N?PU:SPs<?QE<O\$eEW
/
PeDE< DEF - BE>TF&WGKQn\T<O>TYZ<?Nv@CGMPe:9P +BE<oQEGK>^GR@C\^GK>+<aRP`:SB_PRLUGK>5P^+BW
/
DE< - GK\^L[Pe<O>^@WP@CFSN?P2l
|
GKQENO:SBdcR<?QEDEGi<O>^@CP[>T<ON?N?F&WGKQ
_
YG(DE<?LUGK>kP A_\^L[PR\(+BE<:9PM<OQE<?\he_W
/
PUDE<rDEF.- BE>^FjWGKQJDE<sB2Q_Pa`PRN?PRQf@C<
<?Q}:9Pi>^BEY<O\A_NOFS<U]_PE^Gb<?>A@CBED2FSGVDE<?YZ<?QED2<- BE<O\^@T<?LU<?Qf@C<UDE<U>TB}YGK>^FSNOFjWGKQh<`yEP`NO@dPV>TGK]2\T<a:9PiLUFS>TLMP
_
P-WBEQ{Y_PR\CP}LM<ON&PRQ2FS>TLUGK>a<?QzYE\TFHQEN?FHYEFSGh@dP`Q>T<OQEN?FH:S:SGR>UNOGKLUGu<?:fiDE<J>CPR:@CGI>TFSLUYE:H<Rl @;QNOGKQEN?\^<O@TG
_
~
<OLMGK>5>TFSLsBE:9PRD2Gs<?>A@C<wLUFS>^LMGLM<ON&PRQ2FS>TLUGs<OQbDEF.- <O\T<?Qf@T<?>A_:SPR>+NOGKLMYEPRNO@CPR>5DE<m:9Ps\^<?N?GRQE>^@T\TBENON?FjWGRQ
_
DE<v@C<?Nv@dPRQ2DEGoBEQ_PwQEGR@CPR]E:H<5\T<ODEBENON?FjWGRQ!DE<+:9Pk]_PR\T\^<?\TPwDE<+DEF - BE>TF&WGKQePw:HGw:9PR\heKGmD2<+:9P(A_:9PmD2GKQEDE<=GK]2>T<?\
a`PRLUGK>k<O:ffiYE\^GgNO<?>^GnDE<eDE<O>T:HGgN?PR:SFHq&PRNOFjWGKQb<?Q$:9PR>k>TFSLsBE:9PRNOFSGKQ2<?>fiDE<eDEFHQfiWPRLUFSN?PaLUGK:H<?N?B2:9PR\Ol 	GgD2<?LUGK>
P`@T\TFS]2BEFS\-<?>^@CPU\^<?DEB2N?N?F&WGKQVDE<o:9Pe<?Q2<?\$eEW
/
PeDE<rPRNv@CFKa`PRNOFjWGKQi\^<?>^Y<ONO@CGMP!GR@C\^GK>=YEBEQf@TGK>fiDE<o:9Pe>TB2Y<O\A_NOFS<
P BEQ_P - BE<O\^@C<fi\^<?:9PSTPRN?F&WGKQ!DE<fi:SGK>!WP`@CGKLUGK>;P :HG :9PR\heKG DE<fi:9P=A_:SP
_
+BE<fi<?QWBE:H@TFSLUGk@gW<?\TLUFSQ2GN\ \^<?:9PSTPRN?F&WGKQ
N?GRLMYE:H<O@CP
^
D_Ps:SBdefPR\.Ps:9PoDE<O>T:SG(N&P`:SFSq?PRN?F&WGKQaDE<m:SPffia`PRN?PRQf@C<Rl $Pr]_PETPs<OQE<?\he_W
/
PrDE<wPRNv@CFYaRP`N?FjWGRQMDE<v@C<ONffi
@dP`D_PV<`ygYE:SFHN&Pi:9Pi\_WP`YEFSD_PiDEF - BE>TF&WGKQcDE<U:9Pa`PRN&PRQf@T<MNOB_PRQEDEGV>T<UDE<O>T:SG(N&P`:SFSq?PiPb@T<?LUY<O\CP`@TBE\CP A_QEF@dP2l
$PR>7DEF - <?\^<?QENOF9PR>7GR]E>T<O\ha`PRD_PR>4<OQU<O:2NOGKLMYZGK\A@dPRLUFS<OQ@TG - \^<?Qf@C<fiPw:SPwDEF.- BE>^FjWGKQs<?Qf@C\^<=:9PR>7D2FS>^@TFSQf@dP`>TA_:SPR>
YE\^GEa(FH<?QE<oDE<oBEQV<ygN?<O>TGMDE<r@T<?QE>^FjWGKQb<OQJ:SP AE:9Pe<?QV:9P +BE< @CFH<?QE<o:HBefPR\+:SPe\T<O:9PETPRNOFjWGKQi<O>^@T\TBENv@CBE\TPR:l
  [&ffi.4! b&	
@
		
/
fiffffifl	 !ff"	`y#	$ff%&ff"('	fi)ff"'	&*+Ya"ff"(,fiff"-'+&.	'ff"()	 -/	0ff"1'ff#)2+&)2ff"
.	)+&3	546ff"748')2	ff9+ff"+& ff:)2	;<=>	'HA8+fi	;'	ff'?
/
)8 E@2\ -fl-ds
^0A
B	.ff"!&&	ze3)ff::&
fffi+ff"
_
&+fi2)ff7&%	 ff"'
/
C	`y2+fi	3	,>'	 >	0ffc.fl8+fi	)2ffDffD3ffD)2	ffiff"4	'ha* +&ff"2	
	y#>	'+&.	3Efi	!ff".ffF)	G+fiD<*+&ff	
_
)	1+H	;'!)Fff9)2	;&ffI+&.80ff"
+ff"+& ff".	
-/ff"'I,	`y2 &+Ka*.	3	1	 C&>	'A+&	J8*K>ff#2a*3	*\5L	C'ff".	)2+&ff
^MA
$NO'ff#)2+ff"
+&2+&+&N)	P)	 -/	 ff",	 )	
	'Q!xc"ff"'/c;R*a*'+&)8
_
6	 'ffSE3ffS&ff"ffi	`y#6	 '+&.	3ff"Qff".ffS<*
+fiD&+fiff"	J)	ffi)2+&.+&C.ff"&	 &' +H	Qfl	.ff"L'	fi+&T)ff7e"+fi	'	 P+H	ffi<C'	 ff"D4+fi8 +Uff"!	
+&.>ff"'3	
A
Kff"'V	;	 !fiff
_
&ff"V)Wff".ff"Oe"	2	'*)ff"X	ffi+&2ff"'6ff"'.'8+fi)8.	3	BY24'*ff
_
	y#+fi+fi	)2ffP+&)+fi+fiff"X)	=+Z2	Q	)2	5fl8	 'fiffP+&S2		 +fi)8)[)	ffi'	ffD4+&'	ffi)+&'	0E.	3	Q ff"
8a**H	
A
$Na**H	 +H	 +H	 )8\	 \>	'HA8+fi	 \ c +H	Pff]2	)	 ='	 ff"D4+fi8'	
_
	Q	 DWff".ff
ff''	 >ff#)2+&	3	.fl[+&)ffS	`y#&)ff5)	(8ff"fi+&)ff
^
!+Ke"'^+&ff'ff"8.	3	PS&ffS<*'$e"ff])2	P<])+ 
'	  +Uff"])2	ffi<%'	 ff"$'2+ff"
A
$N7'*T?ff"])2	ffi	fi&ff7	 ?+H	@+&	2	].	ff'X	2	'$e
/
7	 S<C'	@_
Effi)	O&ffi'	 ff"$'2+Uff
_
cP6ff'-	fi&ffQ+Ke"	 .&ffi)+&'	 +UffP)	S	
_
E"cPff!ffQ	a#+fi)	2+<*!ff" ff"
?*&2&ff"QWff"G
/
$+& ff"=-/	 '	.	3	.>ffSc3)ff%>ff"'ffiff4	 'ha*+fiff"	 C	`y2>	'+&.	3E*&	
A
@	..ffZ)ff
)	,)+ -/+ff"[<-e&ff".	'D	 A8<
A
K	'ff
_
)	42+&)ff.?)	  ff"fiff!	 ' '*`	`y#+&	3	%	G+fi	'ff
e"')ff]	 H'	P&@8Qfl	`y2-e"ff"8*kcG8)2')8
_
8DA8&I)	a*3	Q>	'A+<*(	@+&	 E*4&	
_
	 '')ff"	ffiff4'	B
/
!+fi!'c.)8*)ffDfie3'JC)2ff"X)+fififf#+fiff"	1	 ]X	yZ'	.ff"
_
ff"ba"	0ff"'	
)	 !X'$e	'aff"2	ff"N\/;)+fi6ff&ff
)	7)2+&fiff#+fiff"	 
^0A
@E*ffi)+&&ffZ +&ff"2	Off
_
>ff"'a<
)+&$+fiH
   


 
$
 

  


  





 


$ 

+fi!	0'
/
Q)	a<1)ff"5fi+&!-8X*Yff".+&
_
42+&)+fi!	 +fiff"8fi	
_
c
ff"]>ff"'1&ff,E*HffC)2	I-/	0ff"V)	
+fi6ffQ238
A
`ff"'1&ff +H	4>	.ff"
_
< +H	a^+H?
/
'		3E.ff"1ff!&-'+&.	'*-ff"4	'ha* +&ff"2	
)+fi'	0EX)	ffi)+fi&ffZ*+&ff	J4+&)2+&.	+&ff"8*&	
A
_Z	ffiff"maZ+&	 '	ffi)	ffi	 	Q.ffZ)ff7&C26	 'A8 +&	 EB]\ -fl-js
^
'	 ff"2'?
/
).	 GG	 +fi&&ffP4ff.)	%'2	488*'
ff".'ff48'L	 ff"'
/
O)	
-/+ff"[	  
_

/
ff!ff
ff'O'	<*+&ff8)8Xff"5&ff"O)2	I-/	0ff"a)+fi#+&)2ff"
A
ua	 >	0ff  &R)+.-/+Uff" )	& a**H	
_
>ffZ)	.ff"\)	 +&' +H	 	$E 	y#fl+fi46	 a*'+&^ff
'* 	 '
/
+fi.+&3	'	 3	
A
QVFfl	 !ff"..	 +&ff"8*)ff +H	^&
+fiD<*+&ff	.D	 ' +H	G	
+fi8ff'ff"
_
e"ff +H	
E74+0	 :e"+&	 '	  -/	 '	.	3	.'	 Cff4	 'ha*+fiff"	 C	`y2>	'+&.	3E*&	
]
&
e"	 	'+ff" cD-/ff"'ID)	,fiff"L)+fi6ff"fiff"X)2	%)2+&fiff#+ff"]4+fi)+&.	2+&ff8&	 
_
<e"	 ff".	 '
/
7)2	%&L+fi<*
)	'a**H	GcSG)+ -/	'	3	,)+fi'+&42+Uff]'	 >	 ffI)	,fiff"L	fiff"	 a>	'6	 )+fi&'	 8cI8'&	 
&ff@I&.'	 ff"' +ff"
A
$N.	y#&+fi +Uff"GR*B	 +&&&.'I	 B'	@ff"4	 'ha* +&ff"	 @	 ffi<
)	
<.)+.-/2+Uff^+fi8ff'ff"
A
K	'ffSff]	 ;	$E]< +fi!'* 	 '
/
+fi.+&3	 '	3	D	 \<.!+Ke"' +Uff"
)	a*3	
_
+H	
_
6ff'B +&	'$ff
_
 ff"!'	5ff"G&ff"B)*ff".ff"
A

ff";+&D&+fiff"	 a)2	C)+fi.+&
.ff"&	 &'(fl	 !ff+&)	 H+.A8)ff,)+fi+fi3ff"'ff# 	ff"1ff".&	ff"
_
+Z2	B+fi aff"&2'*!/a*'+&ff"
Wff".ff"
_
>ff"']	 +H	\&a**H	[	\)2+.-/)2	  &ff9&'$e"ffF)	 <F6	 'A8 +&	
A
fiG	)+&3	\.	+&!ff
ff6	 '*+Ka"ffc1+Z2	!+fi aff"&2'*: +&	'$ff[)	 ff"')	9>	'A+<*
_
<a*3	.	)2	!)	 fiff#&+fiT'	
_
	yZ	)	 '	 \ 	 G	 ?	G+H+Ya*&	3	CPX¢
t
V2.-n5Vo
^
ff!) +H+&'+&'L& -/ff"'!D)	,56	I+H	 ff.)+&>ff"fiffD)	
)+fi&ffZ*+Uff
A
$NS)+.-/+Uff"\	a	!	 F*e"2ffS)	
	ff"%ff"7*	fi	')8
_
>ff"'Q<S'	) +ff":	 :&
48''	 'C)2	@0+Ya*+Uff +H	aff^-/'	 	 ]'	 >	 ffPCff*'ffV.	+&!ffJ+&.&	 )	@.+e' +Uff"
_
ff".ff
	?fiff
+&.fi	ffiff 0qVW~m~ npo
!
A
   	





A
*E*+
_2A A

xc	'D*)
2A

A
a+&'haff"	 
_ff
VoflfiffiSV
u
n! npoqr#"
t%$'&
rn5Vo(ffi*),+	fljo- 
$
."oqr
$Du
ffi
$
o- 
$
~
u
n
&%$
rn5Vo(ffi/\

D42'+&)de"	0/B+Ya"	 '+c '	 
_
s
R-R
F
^0A
1

*+32,fl8*KcS*) u
A
_
A
Efia	'48WZ
_
flmcZ
A
u	za
A-4
	0
A
  
_
C^F-t \s
R R
t
^0A
5


'	 !X	
_
B	 '+ @2	
_
/B)2ff
4
+&Z*	ffi) Oflff"!

+&Efl	 Kc
_
flmc#
A
u	za
A(4
	0
A
 76
_
Cm F \( -fl-fl-
^0A
98

*'$ZH

ff"'he"	2	 '
_
Ofl2ff"I*

+fiEfl	YcF*):2Q	ff"'he"	

ff".
_
fl cZ
A

|e
A
E
  
_
  
\;s
R R Rm^MA
9;

@
A

A
!X'+fie3
_

A7
ff"')2&)52)
2A
Q	 +&ff"2	
_
flmcZ
A
ua	a
A
!=<
 
_
^C |tm^F \5 - -ds
^0A
>

2A
@
A
!X<WZ])@? 	e

 O+<
_
1flmcZ
A
u	za
A74
	 
A
 
_
|t t  \s
R R
C
^MA
A

%A

*!+
_
Q
A
QV!D2'
_
Q
A
P +KZ*CBX
_D%A
P ff"fl
_
Q
A
,T IWE
_
_
A

+Kc"-e3CBL
_

A

ff'+fi
_
u
A
_#fl2+&.+&T9) 
A
(CBX'
_
ELff".+& QWE^2)

fi	' Q*E	K4fi	
  
_
s
\;s
RFE
t
^HG
Q
A
QV!D2'.)
%A
P fffl
_Iff
VoKJ,"
$
L,ffiMffinpr#"% ONOn
u
QP
t
V2 r0}\ @&	aZ+&	'
_
EB!
	')
^`_
*
A
tw\;s
RFE R ^0A
R


A
@
A
uaffZff"	 )8"*
_TS
~ fl"rrU"
t
npo
!
l{TWV
$Dt
r(n
&3u
"XJ/Vffl
$Dt
 ."oqr
ff
\fi_#'+&e"	 ' Y1	'&-e
_
!X	 '&+fi
^_
  \;s
RFE
s
^MA
Z


A
2
A
(8|e"	ff"'he"+&ff
_
2
A
E
A
@a*e"	&-ZH+&
_
_#'H-
A
_#+
Afl4
	 
A
 
<

_
|tC \( -fl-fl-
^0A
\[

E
A
2
A

+ZHfl+fi
_fl%A
)	 ffi+&	{eff
_
_#2'-
A
_# +
A
   
_
sFF \s
R RFEm^MA
F

/a&'+KZ	 ^]2'+fiWZ
_
E@fi	y2)	 ',';) (*<*`_
A
uBfl2I
_
flmcZ
A
u	za
A4
	0
A
  
_
s.-
E
F
\;s
R R

^MA
\1

2Qflmc#<+fi !Xff"+&a"	 'B)
4
'	 3
2A_4
	`B+&
_
1flmcZ
A
u	za
A
!
6 
_

EaE
- \s
R R
F
^0A
\5

2A
Y
A
!L*'fl
_

A
!X'	
_
!
A
(+&Efl	'
_2Ab
	 WZ		 'P) 
A
Q	'
_
1flmcZ
A
u	za
Ac4
	 
A
  
_
s  Cm \5 -fl- -
^0A
C8


Ad2A A
?2)daZ&+&	0
_

A

A
2,&	
_
@
A
? ffZ	 fl2ff"27) !X	 	`ff#	 &	!
_
flmcZ
A
u	za
A4
	0
A
  
_
s  ^C \( -fl-fl-
^MA
C;

2
Ae4A
Q	 &&ff-e e
) K	0	 ' 8	+fi46	 &!
_
fl cZ
A
u	za
A74
	 
A
<
 
_
Cdsxt C \;s
R R
-
^MA
\>


A
u
Af4
+&)	 'fffl
_
_
A
Bff'Efl
_I4A
K	 	'	
_
_
A
a	Ka	{e
_
@
Af4cg
e"$e3')
_
P
A
_Z	he3"') )

A
!V		 H48Efl	 '
_
1flmcZ
A
u	za
A-4
	 
A
  
_
sxt
R
t \s
R R Rm^MA
^C
     
	 

 
\A


A

ff"3Efi	3+?*) u
A
8	''2)ff
_
flmc#
A
ua	a
A74
	0
A
  
_
sxt
RaE
\;s
R R R ^0A
\R

2
A
!Xff"+&a"	 'Q*)
4Ad2Ab4
	 B+fi
_
	 V 0"T\ffin
&
ffi
 Vff~ fl"rnpo
!
_
	)2+fiE*)ffI>ff"'fiu
A
2Q'4>	'c

A
`ff"!+&+O\ @'ff">	* flmcZ+&T_#ffZ+&	0c
_
2^	ffSa*
_
s
R R
t
^`_
-e
A

R2A
\Z

+KZH+

ff"D2'
)ffi+&ff

+&

e
_
flmcZ
A
u	za
A74
	 
A
  
_
 ^C
R
\s
R RFEm^MA
1F[

Y1	 '
_
>ff"'O	;	 !fiff
]
(*4&ff

	2	
_
u	za
A

ffZ)
A
flmcZ
A
 
_
s%F
R
 \s
R-R Rm^0A
1(

2A
!
A
@2ff"
_

A
, ]Z	 '
_

A
2,+fi		
_

A
P 48*Efl
_ CA

A
!L'$	.)
2A

A
B!+fififf"
_
flmcZ
A
ua	a
A74
	0
A
  
_
  -F \s
R R

^0A
1F1

2
A
!Xff"+fiha	'B2)
4Ae2A74
	`B+&
_
1flmcZ
A
u	za
A
!
6
<
_
^F|t C \s
R-R

^0A
1F5

A
,'+&.+
_

A
KffbZ*ffEaZhZ +
_
2
A
Y@+&)8*&+6)
A
!V+&fl8
_
flmcZ
A
u	za
A
!
6 
_
^CF|t \s
R R

^0A
1a8

u
A
a* 2,	
_
@
A
_#ff"B- +
_
_
A
!
A
a* E@fi48)8
_b A
a* _2"'&ffZff"ffi*)
2A  A

A
8'	 Z	 
_
flmcZ
A
ua	a
A74
	0
A
 
<
_
s  Fm \5 -fl-js
^0A
1a;

_
A
B-e"$'ff
_

A
!
A74
cff"G)@2
A
E
A
_Zff"!ff' +
_
flmcZ
A
ua	a
A74
	0
A
'6
_
t
R
s[\;s
R
F 
^0A
1F>


A
2
A
Y	 )8-ZS*)
%A
E
A
2*ff	 +&
_
fl cZ
A
u	za
A74
	 
A

<
_
s js\s
R
FF
^MA
1FA


A
2
A
Y	 )8-ZS*)
%A
E
A
2*ff	 +&
_
_#'H-
A
_#+
A
 
_
  \s
R
F 
^0A
1FR

A
E
A
a*BffSa	
_
u
Ae2A
,ffZ	$	 '
_

A

A
_ZE+fi'
_ 2A

A
!X+fi4V	'+<
_ 4Ae4A
,	 .ff#)2	
_
P
A
!X'ff
2) 2
A
E
A
_#ff".ff"'p+
_
_#'-
A
_#+
A
  
_
s
E-R
c js
E
\s
RaE
s
^0A
1FZ

Y@+& 	T ff (+&ff'	3+&+
_

+&Efl	

	 flffi-/		 )

*fl+&?_ZEfl	.	'
_
flmcZ
A
u	za
A 4
	 
 
_
s.- jsb\s
R R
C
^0A
5F[

2A

A
2Q+&'')
_
Q
A
_2.ff
_
_
A
2,2fl2+&	'
_
_
A
uff"	 
_72A
,fi	+fi
_
_#'-
A
_#+
A
     
_
 C \s
R-R
t
^0A
5(

OflffI

+fiEfl	Yc[) 2Q	ff"'he"	

ff".
_
flmcZ
A
u	za
A
!
   
_7E
ts-s\s
R R
s
^0A
5F1

+Ke"	 

E@de"	O2,ff"2T?fi	T !X''+&ff
_
ff"7+&+ff" >	'ff"
A
@4y2>	'+&.	3ff9'	&+fiT)ff
	   _ 

)	]	.6	 '*' a*'+<4fi	I	  _2*)+<

*+fiff"8
4
4>ff"'*ff"'+fi	
_ 4
+Ya"	 '.ff"'	
_
@ @
A
/ /
A
5F5

2
A

A
 ]ffEflZ*	D2) u
Ad2A
!V	fl
_
flmc#
A
u	za
A
!
   
_
sxt t  \s
R R
s
^MA
5a8

_
A
2^]2Hfl	'
_
@
A
,ff8*TzZH+
_

A

A
!L'$	
_2A  A
@a*
_
u
Ae2A
!V	fl
_
flmcZ
A
u	za
A4
	0
A
  
_
 ^C \s
R R
t
^MA
5a;


+ZW_#+&'+&)+fi
_ 
ff"T	 - Qff"'	 WZH+
_
EB
A
_Z'-
A
_Z+
A
  
_
CdsC \;s
R R Rm^MA
5F>


A
!
A

'	'2) u
A

A
 BL*e
_
fl cZ
A
u	za
A
!
6 
_
t ^Cfl- \s
R R

^MA
5FA

Y1	 'a>ff"'O		.&ff,*fl2	'+fi	
2A
_Z')24'$e
_
ua	a
A

ff#)
A
1flmcZ
A
<
 
_
sFds\s
RFEFEm^MA
   
	
 
   ffflfiffi  !"fi #$&% !'ff(%)#$+*,-*.fffl/ffi0fi1%
2
ff3!4ff5 fiffi-%6ff(ffi-"#$fi1%
798;:=<>8?8;@(ACBD8E@3FHGIA;:KJLF=:HMNBPOQ<>ASRT8VUWAXB=GI8$MWOZYAX[]\?FH:=<QB=^ZMN<Q^flBD8_JLF9RTA;:a`bBPOcGdFHe
BfA;:gJhFiUWFjMN<>A;:k8P`fl8XBlFlMNOQJ$AX:	FW[KRT8:=^m`ZFHBcnMWO>FpoV^rqtshsCu=vV<QBf8;:awlAXGdwl8CBDJhFj8XB=RT8KMjAC[
OiAX[xF=:yJhFdwj8DzW8{FH[5FHBi|}Y
~
8$97FHGIA;:	`bBDA=`b^F=:=<>AW^F9:NFy<QBf8C<>8X[JhFIJCO`flACRTA;:dJhF
JXO:PRANMj8hMWOZYAX[_wWOQJCOGdFH[Z:POiAX[b8XRF=:P\9FH[EFH:=<ŁF	Mj8P`	Y
~
<Q^flRTAADU=BfFjMPFWGyAX:aGY8X:aFWmOiJhFH[Ze
MWOi8;:	JhFVW^FVFQUNFlMm<QOX8XGdFH[<ŁFVMjAC[3:=<QOQ<Q^fl\$FW[_FH:=<ŁF<QO`flAKJhFVJhFQUNFlMm<>A$k[`xBPOcGdFHB
R^C|L8XBPFjCO:=<ŁF^fl[b8dMNRT8CBD8?8X[b8CRTAl|Y
~
8FW[<QBlFR8;:JhFt`bBfFH:POiAX[xFH:9Ahw=:NFHB=;8$J$8X:`flAXB
[bA;:WAC<QBfA;:_\RA;:wHO>FH[MPAX[bANMNOQJ$AX:?R8mmA;:_JLF?;8hMj8X[<ŁFH:VUWAXB=GI8$J$A;:FW[FHRgO[Ze
<ŁFHB=OiAXBJhFK^([MNBPO:=<>8XR?8XGdwWO(YFW[Ahw=:NFHB=;8XGIA;:BfFj8$MjMNOQAX[5F=:9\EGIAXmOcGKOiFW[<>A;:
JhFIRTAX:IJLFQUNFlMN<>AX:IN^FIJhFizH8X[`flANMP8;:EJX^ZJ$8X:IJLFdN^ZFIR8;:dJhF`bBlF=:=OQAC[xF=:d<QO>FH[xFW[
Mj8CBY8$Mm<ŁFHBKJhFKJXO:PRANMj8$MNOQAC[xF=:dwHOiJXOcGIFW[3:POiAX[b8CRFH:j\_MjACGyA?<>8CRFH:RT8X:JhF=:WMWB=OiwWOe
GIA;:S\FH:=<Q^ZJXOi8XGIA;:H¡ aACB_A$<QBDART8hJ$A;@flFWGIA;:_MPAXG`bBfAhwl8$JhAW^F_<>8XGdwWO(YFW[
8P`fl8CBfFjMPFH[¢FH[?RT89:=^£`3FHBcnMWO>Fk k<fqDs$sCu=vIwl8DzWAyMjAC[bJXOiMWOiAX[xF=:	:POcGOcR8XBfFH:HK¤5U=BfFjMPFW[
8$JhFWG¥Y8;:dJ$A;:V`bBfAP`bO>FlJ$8$JLF=:dOc[<ŁFHBlF=:W8X[<ŁFH:H¦I:HAhwWBfF?FHRcR8;:yMNBfFjMPFW[R8;:KO§:=RT8;:dJhF
;8hMj8X[<ŁFH:MW^Z8X[bJhA9:WF¨8X^flGdFH[<>8RO|LFHBf8XGdFH[b<ŁFVRT8KJ$AX:PO:VJhFwlACGIwj8XBfJhFlAI\:HAC[
^fl[{R^$|h8XBKJhFK8$J;:WAXBfMWOZYAX[?`bBlFQUNFHBlFH[<ŁFm:=<>8?MW^Z8XROQJh8$J?R8?Fj=`bROiMj8XGIA;:^L:W8X[Ze
J$A?<ŁFjAXBY
~
8FH:=<Y8X[bJh8XBKJLFyJXO:PRANMj8$MNOQAC[xF=:PgGdFlJCOQ8X[b<ŁFdFHRMj8XG`flAJhFK<ŁFH[Z:POiAX[xF=:
|LFW[xFHBf8$J$A`3AXB©YF=:H<>8;:H
ªfl«
  < 
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
&('*) +,.-/103254%6,87 9.: ;<730 9.:>=>-?:@4"6,fi7BA
9.:5@"2-4C=D254%6,87 :>7 Efi6:F-G/H4C73,.@I9.: 984J@LKJ,fi2M03254N,873:@
OQP.R*STVUXWY
Z\[^]
S`_U?P
[
R*aCb`_ca%deRgf8_ch
U?PiUXS`b`j*U?ke_lSmUlR*h
[
a
]
T
[n]
a^Uo>S`_ch%f8RgTVU?PGb`h^fp_ch%keRrq?R*PeRganU?TgbsY_cPFkeRMSmUXh
 '"ut
t
"MffiwvJxzyf"Mffiw{?WeaC_cW_cPeb`RgPeke_|
]
R}h^R
[
anU
[
U?P<keR~keb\W$_?S`_ch
keR~keb`hCS`_TVU?TgbsY_cPeb`keb\f8RgPeh^b\_cPiU?S\R*h"_ca^f8U?ke_?h
W_caWiU?aCR*h>keRDkeb`hCS`_TVU?Tgb`_cPeRghWR*aCRgT
[
U?h*8OQS`S`_PG_chFWR*aCf8b
[
R<UXde_canURwR*T
[^]
U?a
]
PiUb`P
[
Rga^WeaCR
[
U?T*bVY_cP
keR.S`U?h  '"ut
t
"MffiwvJxzyf"Mffi}eU?hnU?keUBR*PSmU
[
Rg_caVY
Z
UfikeR.keb\h^S\_T*U?T*b\_cPeR*hgOQPSmUpiq
]
a^UBU?WiU?aCR*TgR.b`S
]
h
[
anU?ke_8h
]
WeaC_TgR*h^_keRr_caCffiU?TgbsY_cP {zkG_cPekeRMaCR*WeaCR*hCR*P
[
U?fp_chLS`U5T*U?WiUdeRGU?qc_cPiUXSkeRŁSmUlh
]
WR*aiT*b\RMa^RgT*_cPeh
[
a
]
Y
Z
kiU{
|
]
RR*h"keRQdeRgTde_lR*SrY
]
Peb\T*_~WeS`U?Pe_MkG_cPekeRRwb\h
[
RgPFS`U?h!keb\h^S\_T*U?T*b\_cPeR*hLW_caR*S\S`_MhC_cP3eb`kGb`fpR*PehCb`_cPiUXS`R*hnw
4
U?h~keb\a^R*TgT*b\_cPeR*hrR*PSmUaCR*kR*h
[
YU?PRGWGa^R*h^U?kiU?h}RgP
]
PeT*bVY_cPkeRS`_?hMke_chM?R*T
[
_ca^Rgh}a^R*WGa^R*hCR*P
[
UXke_ch}R*P
SmU<iq
]
anUG}lR*fp_ch5|
]
Rga^b\ke_fib\S
]
h
[
anUXa~R*S"Wea^_T*Rgh^_BkGRF_caCffiU?TgbsY_cPkeR
]
PiU@ '"ut
t
"MffiwvixzyfiR*P
[
a^Rgh5WeU?h^_chg{
WiU?a^URgh
[
U?eS`RgT*RgafiT*S`U?anUXf8RgP
[
R
]
PiUU?PiU?S\_cqiY
Z
UTg_cP
]
PWeaC_TgR*h^_R*|
]
b?UXS`R*P
[
R(|
]
R
[
b`RgPeRS
]
qcU?a<R*P
R*SŁb`P
[
Rga^b\_caFkGRU?S`q
]
Pe_chFhiY_cS\b`ke_ch>o|
]
R
[
U?f.ebwYR*PdiUh^b\ke_T*_?fY
]
PefpR*P
[
RfikeRgh^T*aCb
[
_R*P
[
aCR*hUXh^R*hg{
T*_?f8_DR*h}S`U<_?a^f8U?T*bVY_cPBkeR
]
PSmU?jg_DW$RgaCR*T
[
_pkeR3keb`hCS`_TVU?TgbsY_cPRgP(RgS!c_cS
]
fpR*P
4
UDU?q?a^R*qcU?T*bVY_cPkeR
XU?TVUXP
[
R*hRgPR*S%c_cS
]
f8RgPTga^R*U?kiU?hW_ca5b`a^a^U?keb`U?T*bVY_cP(Tg_cPWiUXa
[
Y
Z
T
]
S`U?hlR*PeRga^q
YR
[
b`T*U?h*{ W$_ca5RCRgf8WeS\_ffiw{
W
]
RgkeR
[
R*PGR*a}S
]
qcU?aMR*Pkeb\h^T*_?hlTg_cP
[
RgPeb`ke_?hlRgP(WGSmU?Pe_?hffi c c ?¡ffi{GqcanU?TgbmU?hMUpS`U.iUfl^U<R*PeRga^qeY
Z
U<keR3R*h
[
U?h
h
]
W$RgaCiTgb`R*h}Tg_cf8WeU?T
[
U?h*OQSW_ch
[
R*a^b\_caMTg_cSmU?WGh^_<keRgSkeb`hCT*_DR*P
]
PiU<keb\a^RgT*T*bVY_cP¢C c c s£ŁkiU<S
]
qcU?a~U
]
P
SmUXj*_fikGR.keb`hCS`_TVU?TgbsY_cP(T*_cP?R*T
[
_cakGR<¤
]
aCqcR*aChD¦¥§¨?©c*¢C c ? fl£F¦ª(«.{¬}­®{!R
[
T?\RgPSmU8PG_
[
U?TgbsY_cP(keR
¯~de_cfpWehC_cP}UpS\_8S`U?a^qc_DkeR>S`_p|
]
R>R*anUpR*S"WR*a*Y
Z
f8R
[
aC_pkGR*S%keb`hCT*_8U?P
[
R*h5keR*S"Tg_cSmU?WGh^_erOh
[
R
[
b`W_DkeR
keb\h^S`_TVUXT*b`_?PeR*hŁWiU?a^TgbmU?S\R*hS`S`U?f8U?kiU?hŁU?h*Y
Z
W$_?aMh^Rga~R*S!fY_ck
]
S\_keRh
]
cR*T
[
_ca~kGR3¤
]
a^q?R*a^h~fpR*PG_caM|
]
R
]
PiUkeb\h
[
UXPeT*b`UBb`P
[
RganU
[
Y_cf8b\TVUlh^RDkeR*PG_cf8b\PiU?PkeRp°ianU?PG±pOQPR*SQb`P
[
R*a^b\_cakeRgSQSmU?jg_e{qcanUXT*bmUXh3US`U
keb\a^R*TgT*bVY_cPDR*PpSmU|
]
R5deU
[
R*Peb\ke_>S
]
qUXaLR*SiTg_cSmU?WGh^_e{ffih^R~_caCffiU
]
PiU3UXS
[
UkGRU?WGb`SmUXf8b\R*P
[
_5b`P
[
a*Y
Z
PehCR*TVU
4
U²R*S\b`fpb`PiUXT*bsY_?PkGRfiR*h
[
RkeRwR*T
[
_keR8R*fpWiU?|
]
R
[
U?fpb`R*P
[
_|
]
RBb\PeRgb
[
U?eS\R*fpR*P
[
RpS`S\RgXU²UXh^_T*bmUXkiU
]
PiURgPeR*aCqiY
Z
UBW_ca
]
Peb\kiU?kkeRDh
]
W$RgaCiTgb`RVW
]
R*kGRpS\S`Rw?UXa^h^R.UT*U?_qcanU?TgbmU?hUS`UBP
]
T*S\RVU?TgbsY_cPRgPRgS
SmUXj*_DkeR
]
PiUDh^Rgq
]
PekiUpkeb`hCS`_TVU?TgbsY_cPfiWiU?a^TgbmU?S¦{GRgh
[
UDcRgjFkeR
[
b`W_p³de_T±S\RgoT*_cPcRgT
[
_?a5keR>¤
]
a^qcRga^h
¥§¨?´e¢C c flµc£_Fª¶!{c·¸­{ffiR
[
T?¹wQº"Uh^RgT
]
RgPeT*b`U>RgP8S`U_ca^f8U?T*bVY_cP<keR}U?fiU?hQkeb\h^S`_TVUXT*b`_?PeR*hLhCR}b`S
]
h
[
a^U
R*P
]
PRCRgf8WeS\_<R*PSmU<h^b\q
]
b\R*P
[
RaCRVU?TgT*bsY_?PRWea^RghnU?kiU8R*PPe_
[
UXT*bsY_?PkeR3¯~de_cfpWeh^_cPoB?R*T
[
_ca^b`U?SJ»
¶¼¾½ª¶ ¿ ª(¼
Àe fl
¥ffi§
©ÁÃÂ
 
Â
 
Â
 *Ä½
¥§
´ÅÁÆÂ
 sµ
Â
 *ÄÇ¿
¥§
µÅÁÆÂ
 sÈ
Â
 gÄ
ÉR*fp_ch3|
]
RDiPiU?S\f8RgP
[
RDh^RD_ca^f8U
]
PiUkeb`hCS`_TVU?TgbsY_cPWR*aR*T
[
UoS`UBU?S
[
UBkeRfiUXWeb`S`U?f8b\R*P
[
_fi|
]
R*kiU
R*S\b`fpb`PiUXkiUG
ÊU?a^UËRgSTVU?hC_keRSmUÌ_caCffiUXT*bsY_?PÍkeR
]
PiUÏÎÐut
t
ÐÑwvixzyÒPe_chX^U?fp_chR*PR*S3WeaC_TgR*hC_b`S
]
h
[
anU?kG_
R*PSmUeq
]
anU®Àe cÓOQPR*S`S`UÌa^RgW$Rgh^R*P
[
U?f8_?hS`UÌTVU?WeUÒdeRGU?qc_cPiUXST*_cPÅke_ch?R*T
[
_ca^Rgh²U®S\_ÒS`U?a^q?_
keR8ke_ch.keR8h
]
hkeb`aCR*T*Tgb`_cPGR*h.Tg_cf8WeU?T
[
U?h*(OQP®iU?h^RfiU²R*h
[
_chFcR*T
[
_caCR*h<keRgh^Tga^b`Gb`fp_chFS`U?hkGb`h
[
b`P
[
UXh
keb\a^R*TgT*b\_cPeR*hFT*aCb`h
[
U?S`_?qcaiYUXeTVU?h>a^RgS`RgXU?P
[
R*h*Ê
U?a
[
b`fp_ch>keR
]
PiUiSmUkeRfiXU?TVUXP
[
R*hDU²S\_²S`U?a^qc_keRBS`U
keb\a^R*TgT*bVY_cP
Á
 c *Ä¦{ a^Rgh
]
S
[
U?kG_keR.SmUfiU?qca^RgqU?TgbsY_cP(W$_cakeb\
]
hCbsY_cP²U?Peb\hiY_
[
a^_cWiU8keb`hCT
]G[
b`kiUfiRgPR*SLT*U?WY
Z[n]
S\_
U?P
[
Rga^b\_ca*lÊ
_?h
[
Rga^b\_ca^fpR*P
[
RFR*h
[
U8iS`U8Tg_cSmU?WGhnU8RgPSmUpkeb`aCR*TgT*bsY_?P
Á
 
Â
 *Ä¦{_caCffiUXPeke_pR*SRg|
]
b\XU?S\R*P
[
R>R*P
ke_chkeb`fpR*PehCb`_cPGR*hkGR
]
PiU8UXS
[
UpkeR<U?WGb`SmUXf8b\R*P
[
_DkeR<UXS
[
UpR*PeRga^qeY
Z
UGOQSRgf8WeU?|
]
R
[
U?f8b\R*P
[
_fikeR.SmUXh
iS`U?h>U
[
Y_cfpb`T*U?hT*_?Pkeb\a^R*TgT*bVY_cP
Á
 
Â
 *Ä¦{%h^b`q
]
RDSmUh^R*T
]
R*PGT*bmUÔ\ÔÔÖÕ×Õ×FÕ8Ø Õ×Õ×FÕÔÔ\Ô
U
[
anUVYR*hFkeR8S`U
U?S
[
UkeRlU?Web\SmU?fpb`RgP
[
_<a^RgWea^Rgh^R*P
[
U?kiUW_caØÙ¯
U?f.ebwYR*PDh^R}W
]
R*keR5U?kG?R*a
[
b`a|
]
RlUFUXf.$_?hQSmU?ke_?hLkeR
SmUUXS
[
U.hCR3diU?PT*aCRVU?ke_pke_ch}keb\h^S\_T*U?T*b\_cPeR*hrT*_cPcRgT
[
_ca^RghkeR>¤
]
aCqcR*aChF¦¥§¨cµ?
Á
 
Â
 *Ä!o¥ffi§n¨cµc
Á
Â
 ? *Ä
Úw
ÛÜiÝÞNÝ<ßzÝwàÖàÃÝÞ5áCâã¦ägâlåwá^æuã¦ägÞ¦á^â}ßfláCçMägâlã¦äwç~ÝgèsäDáàQâ¦áé*ã¦êÃèsäpèfláFëgêÖÞJäpèsáCàæêÖÞNæìflêÖã¦äfièsáFí ìflÞJëwáCÞJâláéáCàQâáCégãJê¹èflä
  
	!
 %
	"" 
	ffz

%fffl!	!
Ë	%
ffB%%ffzffi
 !
%ff   
fiffffifl! #"%$'&("%)$'*,+.-("/,+!0132546+3$'*%718)9-("6&)+
JLF`bBlF=:=O3YAX[;:
-("%<=$>25*@?=+!"%)A?B7"'2546*,)(18<C-("
-*,<=/,1#$'+3$'*@18)"%<'DE #"2="'F;2="%<G"%)B?=+3)H/,+3<EFI18<=*J$'*@18)("%<K-("L/,18<M7+N?G184O18<
:
-("L+3$'&"'25-(1O$>18)P"%/Q-"%<GF;/,+SR
T
+346*@"%)B?G1U$'+3/J$'&/,+3-(1U4O"%-*,+3)B?G"?G"'132V7
W
+X"%<G?7+3);-+N2K-"Y-*,<5/@1#$'+3$'*,18)("%<Z\[>]^D_L"`+N2=25*@a;+X+X+Na;+bG1
:
c
+ed&;)+Lf/,+g-"hS+3$'+3)B?G"%<i+g/@1U/,+N2=j31X-"Y/,+g-;*@2="%$'$'*%718).Z\k3kl]m$>18/,+NF;<5+
c
aQdnF+N25+g-+N2K/,&(j8+N2o+C&)
-*@FI18/@1p-("P-*,<=/,1#$'+3$'*@18)"%<ga;*,-;*,4O"%)<=*,18)+3/@"%<`$>18)h3"%$>?G132="%<O-("Mqr&(25j3"'25<tsvuxw
czy
§'{N|
dIZJkS}kl]
:
"%~B&;*@hS+3/,"%)e?G"%<o+X/,+3<o-*,<=/@1$'+3$'*@18)("%<F;+N25$'*,+3/@"%<E-("?=*@FI1g(25+3)O"%)6"%/h318/J&4O"%)mD+X)B&$'/,"%+3$'*%718)
+3-*,$'*@18);+3/-("`-(18<r-*,<5/@1#$'+3$'*,18)("%<E"%~#&*@hN+3/@"%)B?G"%<r+U/J+3<oF+N25$'*,+3/@"%<r-("g (1$=/@"'6"%)
c
$VdE013246+3)
f)+3/,46"%)e?G"r&)t-*@FI18/@1L-("K-;*,<=/@1$'+3$'*@18)("%<FI"'2=0"%$>?=+3<$>18)th3"%$>?G132="%<E-("rqr&(2=j3"'25<EsvuŁw
y
§
Z@k'S]D
   
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
R*hCkeRMRgSGW
]
P
[
_keRrb`h
[
UkeRrh
]
hQqcRg_cfpR
[
a*Y
Z
U?h"oFTVU?fpW$_?hkeRMkGRg_caCffiU?TgbsY_cP {XRgh
[
UXhLkeb`hCS`_TVU?Tgb`_cPGR*hhC_cP
SmUXhU?P~YU?S`_cqcU?h}R*Pke_ch5keb`fpR*PGh^b`_?PeR*h5UfiSmUXh5WiUXa^T*b`U?S`Rgh}keR<°ianU?PG±U?P
[
R*hkeb`hCT
]G[
b`kiU?hgOQhb\f8W_ca
[
U?P
[
R
fpR*PeTgb`_cPiUXafikeR*Gb`ke_²U(SmUXh>_?eh^RgaCXU?T*b\_cPeRghRwWR*aCb`fpR*P
[
U?S\R*h>keR
[
U?S`S`U?kiU?hfYU?hFU?keRgSmU?P
[
RV3|
]
R8R*h
[
R
[
b\W$_fikeR<keb`hCS`_TVU?Tgb`_cPGR*hlPe_W
]
R*kGR*Pf8_s?R*a^hCRDW$_ca5keR*hCS`b\jVU?fpb`RgP
[
_BW
]
Rghh
]
cRgT
[
_cakeRD¤
]
aCqcR*aChPe_
R*h}WiUXanU?S\R*S`_DU
]
PeUpkeb\a^RgT*T*bVY_cPT*_cfpWiU?T
[
UW_ca~RgS`S`_<hCR3keR*Pe_?f8b\PiU?Pkeb`hCS`_TVU?Tgb`_cPGR*hMhYR*h^b\S`Rghw
ÊU?a^U<R*S`b\f8b\PiU?a¸SmUU?S
[
UkGR3U?Web`S`U?fpb`R*P
[
_keR3U?S
[
URgPeR*aCqiY
Z
UkeRb`q
]
U?S$_caCffiUU.T*_cfp_<_T
]
a^aCRR*P
R*Sc_?S
]
fpR*PQR*hŁPeR*TgR*h^U?a^b\_
[
U?febwYRgPBU?|
]
Y
Z
P
]
T*S\RVU?a¸ke_chŁP
]
RgXU?hMkeb\h^S\_T*U?T*b\_cPeR*hWiUXa^T*b`U?S`Rgh*{U?P}YUXS`_cqUXh
UfiS`U?hkeR.³de_T±ffiS`Rgo²R*P
[
a^Rghkeb`fpR*PGh^b`_?PeR*hg{ T*_?P²cRgT
[
_?a^R*h>¥§¨?µ
Á
 c gÄ
o²¥§¨cµ
Á
Â
 
Â
 gÄ¦º"Ufih^RgT
]
RgPeT*b`UBkeR
SmUXh.keb`hCS`_TVU?Tgb`_cPGR*h.keR
[
b`W_°ianU?Pe±oÌS`U?h.keR
[
b\W$_³de_T±S\Rgo®WeU?anUTVUXkiUkeb`hCS`_TVU?TgbsY_cPÌhCRRwWeaCR*hnU
fpR*keb`U?P
[
RSmUXh~h^b`q
]
b`RgP
[
R*h}a^R*U?T*Tgb`_cPGR*h*»
¥ffi§
µ
Á
 
Â
 wÄ½
¥§
µ
Á
 ? *Ä ¿ ¥§
Á
 sÈXÄ
Àe¹µc
¥ffi§
µÁ
Â
 c *Äffi½
¥§
µÅÁ
Â
 
Â
 *ÄÇ¿ ¥§
Á
Â
 sÈXÄ
|
]
RkeUFS
]
qU?a¸U>kG_chrkeb\h^S\_T*U?T*b\_cPeR*hQWR*aR*T
[
U?hg{GT*_?P8cRgT
[
_ca^RghMkeR¤
]
a^qcRga^h¸_cW
]
Rgh
[
_ch*{b`q
]
UXS`R*h¸U
]
PiU
keb\h
[
UXPeT*b`UDb\P
[
R*a^U
[
Y_?f8b\TVUFo|
]
R>h^b\q
]
RgP(S`U.keb`aCR*T*TgbsY_cP
Á
 sÈXÄ¸_cbmU?fpR*P
[
RX{ih^bhCRFd
]
eb\R*a^U?P(P
]
TgS`R*U?ke_
SmUXhLke_chWiU?aCT*b`U?S`RghLkeR5³de_T±ffiS`Rgo._cW
]
Rgh
[
UXh*{S`_ch?R*T
[
_caCR*h¸keRl¤
]
a^q?R*a^hkeRgSikeb`W_cS\_h^RgaVY
Z
UXPpRgPDR*h^RlTVUXh^_
¥§
Á
È
Â
 *Ä!o¥§
Á
È *Ä{ia^R*hCW$RgT
[
b\XU?fpR*P
[
RVw
OQh
[
UXhMkeb`hCS`_TVU?Tgb`_cPGR*h¸W$RgaCR*T
[
U?hrh^_cP!{Wea^RgT*b\hnU?fpR*P
[
RX{ekeRgS
[
b`W_keRS`U?h¸|
]
Rh^R_?a^f8U?PfiRgPSmU?h¸h^b
f
]
S`U?T*b\_cPeRgh|
]
R}deR*fp_chLS\S`Rw?UXke_UTVUX$_T
]
U?Peke_3deRgf8_?hL|
]
R*aCb`ke_3R*h
[n]
kGbmU?aLS`URg?_cS
]
T*bsY_?P
[
R*fpW_canU?S
keR
]
PiU8iS`U8keRF?UXTVU?P
[
RghD¦UXWiU?a
[
U?ke_fi©G¹´cw55R*fp_chl|
]
R*aCb`ke_
[
U?f.ebwYR*P(T*_cfpWea^_?iU?alSmU8Rgh
[
U?eb`S\b`kiUXk
keR_
[
anUXhMT*_cPiq
]
a^U?T*b\_cPeR*hg{eT*_?f8_.S`UFkeR
]
PiU.j*_?PiU.h^b\Pa^R*Tg_cPeh
[
a
]
b`a*{T*_cPhCb`fpR
[
aVY
Z
U>T
]
UXkeanU?keUB l ?{
oT*_?P
]
PeU(U?PGTd
]
anU(kGR
]
PWR*a^b\_kG_Tg_ca
[
_(kGRpS`Ua^R*Tg_cPeh
[
a
]
T*T*bVY_cP!fiOh
[
UqcR*_cfpR
[
aVY
Z
UBkeR*R*a*Y
Z
UR*P
WeaCb`PeTgb`Web\_U?W_ca
[
U?a
]
PTg_cP
[
anUXh
[
R5h^b\f8b\SmU?aQRgPBSmU?h¸b`fYU?qcRgPeR*h¸keR3³¯eÊ%R*a^_a^R*h
]
S
[
UFhCR*a~U?S
[
U?fpR*P
[
R
b`PGR*h
[
U?eS\R?{%Rgc_?S
]
Tgb`_cPiUXPeke_²b\PefpR*keb`U
[
U?fpR*P
[
R<diU?T*b`U(S`U?h3ke_chkGb`h^S\_T*U?T*b\_cPeRgh>WR*aR*T
[
U?hg
	5keR*fYU?hg{
cRga^Rgf8_ch5f YUXhU?kGR*SmUXP
[
RF|
]
RFT*b\R*a
[
U?hl_ceh^RgaCXU?Tgb`_cPeRghRGWR*aCb`fpR*P
[
UXS`R*hlhiY_?S`_ph^RW
]
R*keRgPRwWeS\b`TVUXalhCb
]
PiUÎÐut
t
ÐÑwvixzy(hCR8kGR*h^Tga^b\$RpR*P
[
YRga^fpb`Pe_ch3keR
]
Pkeb`W_cS\_keRDkeb`hCS`_TVU?Tgb`_cPeRghW$RgaCRgT
[
UXh*{W
]
R*h>hiY_cS\_
YR*h
[
U?hg{U?S!T*_?P
[
anU?aCb`_D|
]
R3SmU?h~kGRF°ia^U?Pe±{iW
]
RgkeR*P(keR*hCS`b`j*U?a*
5Rgf8_chTg_cf8WGa^_ciUXke_e{cW_caQS`_
[
U?P
[
_e{|
]
R}S`U?hlÎÐut
t
ÐÑwvJxzy ÐÑhC_cPDS`_chUXP}YU?S`_?qc_chLRgPpkG_chkeb`fpR*PehCb`_
PeRghMUFS\_chSmU?jg_ch¸keR5kGb`h^S\_T*U?T*bVY_cPDWea^_s?R*Peb\R*P
[
RghMkeR*ST*_?SmU?WehC_FkGRkeb\h^T*_?hŁkeRlXU?TVU?P
[
R*hrRgPBR*Si?_cS
]
fpR*P {
W
]
kGbwYR*PGke_ch^R>keRgh^T*aCb`eb\a~h
]
_ca^f8U?TgbsY_cPBkGR>f8U?PeRganU<R*|
]
bXU?S`RgP
[
R?
&(' :032~254J,fi73:5@ /1,4^/H4J:F7E ,.@
OQPBR*STVUXWY
Z\[^]
S`_U?P
[
R*aCb`_ca¸fp_ch
[
anU?fp_ch|
]
RS`_?hŁkeRwR*T
[
_chMq?R*PeRganU?ke_?hrR*PS`U>h
]
WR*aCeT*b`R	
]
ÈcÈG fl
[
a^U?h
WR*|
]
RPiUXhMke_chCb`hMkeR$_cfiU?a^kGR*_<bsY_?Peb`Tg_keReUfl^U.R*PeRga^qeY
Z
Uh^_?PR*h^RgPeT*b`U?S`fpR*P
[
Rkeb`W_cS\_chŁkGRkeb`hCS`_TVU
T*bVY_cP.eb\keb`fpR*PGh^b`_?PiU?S`Rgh*{zSmUf8UVoc_ca*Y
Z
UkGRMR*S\S`_ch
R*P._caCffiUkGR3ÎÐut
t
ÐÑwvJxzy ÐÑw	 Rgh
[
UT*_cPeTgS
]
hCbsY_cP<dGR*fp_ch
S`S\R*qUXke_RgPpeU?h^R~U_?eh^RgaCXU?T*b\_cPeRghQRwW$Rga^b\f8RgP
[
U?S`RghoUh^b`f
]
SmU?Tgb`_cPGR*hkGRMkeb`P~YU?f8b\TVUlf8_cS\R*T
]
SmU?a%|
]
R
U?h*Y
Z
S`_h
]
qcb`Rga^R*P 8OQPR*SQWeaCR*hCR*P
[
R8U?WiU?a
[
U?kG__Xa^R*TgR*fp_ch3_
[
a^U?hRgb\keR*PeTgbmU?h3RGWR*aCb`fpR*P
[
UXS`R*hkGRpS\_
æägé*ã¦ÞNÝÞJêÖärèsáQà¹ÝgâÝëgìÝwâ!èsáCàffiÞ¦áCàÖäfiffffifl$äwçMäŁáCéèsägâèsê¹çMáézâ¦ê¹äwéflá^â!éflä~æÝ ?áLßzÝ zà¹ÝwÞ"èsáLà"!
#
éflá^ÝrèfláLèflê¹â¦àÖäsæCÝwæê$!äwé&%sßfláçMägâ
áCâJæägëwêÃèsäáCâã¦álâ¦áé*ãJê¹èsä3èflá}ëwê¹Þ¦ä3èflá(' äwÞJçMÝÝwÞ)zê ãJÞJÝwÞ¦êÃÝ*%Ýwìflé+*ìflálæäwÞJÞ¦á^â-,?äwéXèsáÞ!
#
Ý/. áCé<áà æÝwâ¦ä3èsá}ìzézÝèsêÃâà¹äsæÝwæê0!ägé
ã¦ÞJêÃèsêÖçMáCézâê¹äwéXÝàzáCçMáÞJëwáé*ãJá"áé}àÃÝ¸â¦ì*,?áÞ)1Xæê¹á$2Ýà?åwá^æuã¦ägÞèsáà¹Ýà"!
#
éflá^Ýèsá%àÃÝ¸èflê¹â¦àÖäsæCÝwæê$!äwé~áCé}àÃÝèsê¹Þ¦á^ææê$!äwé~ßXÝwæêÃÝ3' ìzáÞNÝ
èsáQàÃÝMâì*,?áÞ)1XæêÖá4ff
    i!!
"ff
ff  	
UXiaCffiUXke_U?P
[
R*a^b\_ca^fpR*P
[
RŁoFkeR*fp_ch
[
anU?fp_ch
|
]
R~SmU?hrÎÐut
t
ÐÑwvJxzy ÐÑ"h^RMTg_cfpW$_ca
[
U?PRgR*T
[
b?UXf8RgP
[
RrTg_
fp_pkGb`W_cS`_chrkeRFkGb`h^S\_T*U?T*bVY_cPeb\keb`fpR*PehCb`_cPeU?S`Rgh*{Gfp_ch
[
anUXPeke_Df8_sb`fpb`RgP
[
_chroaCRVU?TgT*b\_cPeR*h}hCb`fpb`SmUXa^R*h
U<S`_ch~kGR>S`U?h~keb\h^S`_TVUXT*b`_?PeR*hMRgP(RgS!c_cS
]
fpR*P!
ÊU?a^UR*h
[n]
kGbmU?a¸SmU3keb`P~YU?f8b\TVUkeRlSmU?h¸keb\h^S`_TVUXT*b`_?PeR*hdeRgf8_ch
[
_?ffiU?kG_Fb\f YU?q?R*PeRgh¸Tg_cPehCR*T
][
b\XU?hŁkeR
SmUDh
]
W$RgaCiTgb`R>$_cfiU?a^kGRVU?kiUpR*P(SmUDf8b\h^f8U.j*_cPiUpk
]
a^U?P
[
RFXU?aCbmU?h}de_?anU?h5U
[
R*fpW$RganU
[^]
anUpU?f.Gb`R*P&
[
RX
ehCR*aCXU?PGke_²S`U?h3h
]
TgR*h^bXU?hb\f YU?q?R*PeRghh^RpkeR
[
R*T
[
U?PÌS\_ch3TVU?f.Gb`_chh
]
a^b\ke_ch* 	ÓT*_cP
[
b\P
]
U?T*bVY_cP
keR
[
U?S\SmU?fp_chU?S\q
]
PiU?hkeR5SmU?h¸a^R*U?T*Tgb`_cPGR*ho8fp_sb`fpb`R*P
[
_chf YU?hb\P
[
R*aCR*hnUXP
[
R*hg{e|
]
RkeR
[
RgT
[
UXf8_ch
[
U?P&
[
_fiR*Pkeb\h^S`_TVUXT*b`_?PeR*hlb`PekGb\b`k
]
U?S`Rgh5Tg_cf8_fiR*PÒÎÐut
t
ÐÑwvJxzy ÐÑ>U
]
Pe|
]
R<_cbmUXf8RgP
[
R?{$R*Sfp_sb`fpb`R*P
[
_
T*_?Pz
]
P
[
_keR
]
PiUÎÐut
t
ÐÑwvixzyBaCR*|
]
b`Rga^R.RgSfp_sb\f8b\R*P
[
_pb`PGkeb\b`k
]
U?SkeR.T*U?kiU
]
PiUBkeR.h
]
hke_chkeb`hfi
S`_TVUXT*b`_?PeR*hnw
	ffflfiffi! "$#%ff%& '(ffi*)+	)-,ffi.ff
»5R*PR*SLb\P
[
R*a?UXS`_R*P
[
a^RDSmU?hkG_chb`fYU?qcRgPeR*hkeR<S`U
iq
]
anU>ÀeÃµ>h^RW
]
R*keR_ceh^RgaCXU?aM|
]
R
]
PiUkGb`h^S\_T*U?T*bVY_cPpb`Pekebb`k
]
UXSikeR*hCS`b`j*UFdiUXT*bmU>SmU>b`j*|
]
b\R*aCkiU
]
PWR*a^b\_kG_<keR3SmU.a^RgT*_cPGh
[
a
]
T*TgbsY_cP 
/0ffi21*34(ffflfiffi5 " "-6'78(ffi.ff%
»OPS`Ufib`f8U?qcRgP²ÀeÖ©Bh^R_ceh^RgaCXUBTY_?f8_BkG_chkeR*WGa^R*hCb`_cPGR*h
keRgh^S\b`jVUXPfidiU?TgbmU3SmU3b`jg|
]
b`R*aCkiUFkG_chŁo
[
aCR*hŁW$Rga^b`_ke_chkeR5SmU3a^RgT*_cPeh
[
a
]
T*TgbsY_cP!{a^Rgh^WR*T
[
b\XU?fpR*P
[
RX
Ê
U?anUfiRgS`S\_8RghPeR*TgR*h^U?a^b\_B|
]
R.keRgh^S`b\T*RgPSmU?hlkeb\h^S`_TVUXT*b`_?PeR*hlb`PekGb\b`k
]
U?S`RghlkGRTVUXkiU
]
PiU8keR.SmUXh
ÎÐut
t
ÐÑwvJxzy ÐÑw
:9;ffi<	(2=)+2ff%)(5 % %-6%7>(ffi.ff%
»R*PSmU8eq
]
anUÀe Àke_chpÎÐut
t
ÐÑwvJxzy ÐÑ}hCb
[^]
UcU?kiUXhR*PiS`U?h
U?koU?TgR*P
[
RghLkeRrS`UlaCR*Tg_cPeh
[
a
]
TgT*bVY_cPTg_U?S`Rgh^TgR*P.WiUXanUl_?a^f8U?a!iPiU?S\f8RgP
[
R
]
PiUY
]
Peb`T*UÎÐut
t
ÐÑwvixzy
fYU?h!S`U?a^qU%
bmUXf8RgP
[
RQR*h
[
_la^R*|
]
b\R*aCRQR*SkeRgh^S`b\jVU?fpb`RgP
[
_MTg_cPz
]
P
[
_}keRS`UÎÐut
t
ÐÑwvixzylb\PGR*aCb`_ca
oS`U<U?Peb\|
]
b`SmUXT*bsY_?PBkeR3ke_ch}keR3SmUXh~keb`hCS`_TVU?Tgb`_cPeRghMT*_?P?R*T
[
_ca^Rgh5kGR¤
]
a^qcRga^h}_cW
]
Rgh
[
_ch*
?*ffi<7>	)-,ffiflff@ %0#%ff"A %-6%782=,ffi.ff
»R*PÍRgSWeaC_TgR*h^_!B keRS`Uiq
]
anUÌÀe
«
h^R_cGh^R*aXUS`U
_caCffiUXT*bsY_?PkGR
]
PiU²ÎÐut
t
ÐÑwvixzyBU8WiU?a
[
b\a5keRFke_ch5keb`hCS`_TVU?Tgb`_cPeRgh}b`Pekebb`k
]
UXS`R*hgDC5PiU8keRRgS`SmUXh
keRgh^S\b`jVUUSmU5iS`UkeR~S`Ua^RgT*_cPeh
[
a
]
T*TgbsY_cPpU?kGocU?T*RgP
[
R?{ffike_?PekeR~h^R~RgPeT
]
R*P
[
a^U>S`U_
[
a^Ukeb\h^S`_TVUXT*bsY_?P
Tg_cP?R*T
[
_ca}keR>¤
]
aCqcR*aCh5_?W
]
R*h
[
_e{eo>
]
P
[
U?h~_caCffiU?PS`UÎÐut
t
ÐÑwvixzyi
=E6%E7>3)-,ffi.ffF "G#'ff"H %-6%7>-,ffi.ff
»
R*PDSmUW_chCb`T*bVY_cPJI keR}SmUliq
]
a^U3ÀG
«
hCRl_?eh^RgaCXUTY_cfp_
keRghnU?WeU?a^RgT*R
]
PiUÎÐut
t
ÐÑwvixzyi{ WGa^_ciUXeS`Rgf8RgP
[
R.qca^U?T*b`U?hUBS`U8b`PGT*_caCW$_ca^U?T*bVY_cPkeR.U?k}YU
[
_cf8_?hU
S\_chDPY
]
T*S\R*_chpkeRh
]
h8ke_chfikGb`h^S\_T*U?T*b\_cPeRgh*{r|
]
R(W$_?aLK
u
vNMPO*vyQXU?P U?TgR*aCTYU?PekG_ch^RdeU?h
[
U|
]
R
RgSkeb\W$_cS\_keRghnU?WeU?a^RgT*R?RC5PÍWGa^_T*R*hC_®h^b\f8b\SmU?aDk
]
a^U?P
[
RS`URgXU?W_ca^U?T*bVY_cP keR_?a^_®h^_?ea^RS`U
h
]
W$RgaCiTgb`R3T*_?PÌÎÐut
t
ÐÑwvJxzy ÐÑŁh^RgaiYUDkeR*hCT*a^b
[
_pf YUXh}U?keR*S`U?P
[
RX

B
ff%3ST#'E),ffi.ffU "$ %3=ffi*)+E)ffi.ff"2
»R*PS`UBa^R*U?T*TgbsY_cP
9
keRpSmUfieq
]
anUÀe
«
[
b`RgPeRDS
]
qcU?a
]
P
WeaC_TgR*hC_(b\P
[
R*aCR*hnUXP
[
R _cPGkeRDb`Peb\T*bmUXS`fpR*P
[
RFdiUVoke_ch8ÎÐut
t
ÐÑwvJxzy ÐÑ|
]
RgkiU?PePiU?S`fpR*P
[
RpkG_ch
keb\h^S\_T*U?T*b\_cPeR*hb`Pekebb`k
]
UXS`R*hg<OQh
[
_(hCRpRWeS`b\TVUBXYU?T*b\S`fpR*P
[
RR*P
[
RgPekeb`RgPeke_(|
]
R8hCbQke_ch3keb`hCS`_
T*U?T*b\_cPeR*h5T*_cP(cR*T
[
_caCR*hkeR¤
]
aCqcR*aCh_cW
]
R*h
[
_chhCR.R*PeT
]
R*P
[
anU?P!{5YR*h
[
U?hhCR.U?Peb\|
]
b`S`U?P(f
]G[n]
U*
fpR*P
[
RX3OQPP
]
Rgh
[
a^_TVUXh^_e{!kGR<SmU?h5T
]
U
[
a^_BkGb`h^S\_T*U?T*b\_cPeRgh|
]
R
[
b`R*PGR*PSmUXhke_ch<ÎÐut
t
ÐÑwvJxzy ÐÑw{
ke_?hrkeRRgS`S`U?h5T*_?PficRgT
[
_?a^R*h~kGR¤
]
aCqcR*aChr_cW
]
R*h
[
_ch¸keR*hCS`b`j*U?PU>SmU>eSmUFkGRSmU>a^RgT*_cPeh
[
a
]
T*TgbsY_cP
U?koU?TgR*P
[
R3oU?d!Y
Z
hCR>U?Peb`|
]
b\SmU?P 
¯
_ke_chQRgh
[
_chWea^_T*Rgh^_ch_?aCR*T*RgPDRgb`keRgPeT*b`U?hT*S`U?anU?hkeR~|
]
R}SmU?h}ÎÐut
t
ÐÑwvJxzy ÐÑ"oSmU?hLkGb`h^S\_T*U?T*b\_cPeRgh
|
]
R~_cehCR*a?UXf8_chQRgPDSmU?h
SNY
Z
PGRVU?h
keR~SmUaCR*Tg_cPeh
[
a
]
TgT*bVY_cPS`_ch
keRgRgT
[
_chVB oWI ffiUXa^TVUXke_chLRgPpS`U5iq
]
anU
©G ÀDkeR*ST*U?WY
Z\[^]
S`_D©{ia^R*hCW$RgT
[
b\XU?fpR*P
[
RV~hC_cPa^RVUXS`fpR*P
[
Rkeb\h^S\_T*U?T*b\_cPeR*hreb`keb\f8RgPeh^b\_cPiU?S\R*hg
OQhBkeb\Y
Z
T*b\SMT
]
UXP
[
b\iT*U?afiS`Ub\PYX
]
RgPeT*b`U|
]
RRgS5T*U?f8W_RgSwYRgT
[
aCb`Tg_qcRgPeR*a^U?ke_ÌW_capSmUW
]
P
[
UkeRgS
fpb`T*aC_ch^Tg_cWeb\_8W
]
R*keR<RuCR*a^TgR*ahC_ceaCR.SmUpkeb`P}YUXf8b\TVUDkeR.SmUXhkeb\h^S`_TVUXT*b`_?PeR*hl|
]
R.deRgf8_ch5keR*hCT*aCb
[
_BU?|
]
Y
Z
   
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
 fiffmo)
"%<G?=+ <=&;$>"%<=*%718) -(" *,4 7+Nj3"%)("%<p13a;<="'2=hS+34618<H"%/v-("%<=/,*
T
+346*@"%)B?G1 -(" &)+
-*,<=/,1#$'+3$'*%718)X*,)-*@h*,-&;+3/
c
*J)-*,$'+3-+i$>18)U&)+;"%$5;+edfi&)XFI"'25*@1-(1-("o/J+i2="%$>18)<G?G2&$'$'*%718)U+3$'*,+
/,+*
T
~#&*@"'2-+DE<=?7+3)v?G1846+3-+3<+i?G"%4OFI"'25+N?=&(2++34Xa*@"%)e?G"o
:
?=+3/ev$>184O1Y4O"%);$'*@18)+34O18<"%)v"%/
?G"
	#?G1
:
/@18<o$'+34Xa*@18<"%)M/,+3<FI18<=*,$'*,18)("%<-("/,+3<o-*,<=/,1#$'+3$'*@18)"%<?=*@"%)("%)6/J&(j8+N2EF25"'0"'2="%)B?G"%4O"%)B?G"
?G25+3<+NF;/,*J$'+N2F;&;/,<G18<-"KFI13?G"%)$'*J+3/B$>18)O/,+YF;&)B?=+L-("%/B4*,$>2=18<=$>13F;*,1(Do)C/,+3<f;j8&25+3<n*,)(0"'25*@132="%<
<G"i4C&"%<G?G25+3)t/,+3<*,4 7+Nj3"%)("%<-(" 
:
$>18)U&;)C*,)B?G"'2=hN+3/@1`-("o?=*,"%4OFI1Y"%)B?G2="r"%/,/,+3<-("%/B1325-("%)t-("
&)+M(1325+DE) /,+3<`<=&(FI"'25*@1325"%<<G"O4C&"%<G?G25+3) "
	+3$>?=+34O"%)B?G"/,+3<`46*J<=46+3<25"'j8*@18)("%<
c
+3&)~#&("
+3/@j31+34OF/,*,+3-+3<dK$>18)p"%/-*@a&Sb 1U"%<=~#&("%4 7+N?=*,$>1M<G13a2="%*,46F2="%<=*@18);+3-(1O<G")+3/,+3)-16/,+tFI18<=*,$'*%718)
-("g/,+3<i-*J<=/@1$'+3$'*@18)("%<'DL<%7
W
<G"v2="%$>18)(1$>"%).46" b 132<5&<i4O1Vh*,46*,"%)e?G18<i1O25"%+3$'$'*@18)("%<'DL+%H~#&("
?G"%)("'2K"%)M$'&("%)B?=+U~B&("
:
FI132E25+
T
18)("%<r-("Y$'/,+N25*,-+3-
:
/,+3<K/^7
W
)("%+3<~#&("L<G"Y4U&("%<G?G25+3)P<G18)M/,+3<o-"/,+
2="%$>18)<G?G2&$'$'*%718)
:
+K7&) $'&;+3)-(1H<=+NaI"%4O18<v~#&("O/,+3<v-*,<=/,1#$'+3$'*@18)"%<L<="U"%);$'&("%)e?G2+3)Ł2="%+3/,4O"%)B?G"
"%)6/,+3<f/J+3<+N?7184*,$'+3<E-("i/,+v$'+NF+v("
	+Nj318);+3/
c
<=*@"%)-1`+346F;/,*,+3-+3<FI132"'0"%$>?G1X4O18*@27"dDo<G?=+3<
+3$'/,+N25+3$'*@18)"%<?=+34Ca;*7"%).<G"g+NF/,*,$'+3)p+O/,+3<<=*@j8&*@"%)B?G"%<rf;j8&25+3<'D
    i!!
"ff
ff   
 ffmE)!"%<=?=+3<*,4 7+Nj3"%)"%<r13a;<G"'2=hN+34O18<i"%/fi-"%<=/,*
T
+346*,"%)e?G1O-("v-(18<
JLF`bBlF=:=OQAX[5F=:
Di #"
-("%<GF;/J+
T
+3)6-(18<t?G2="%<EFI"'25*@1-(18<-("/,+g2="%$>18)<G?G25&;$'$'*%718)6+3$'*,+X/,+g*
T
~#&*@"'25-;+
:
2="%<GFI"%$>?=*@hN+34O"%)R
?G"3DL)+
JhFt`bBlF=:POZYAX[
F&("%-("Y461Vh3"'25<G"v+Xf/,+3<K-("`/,+g2="%$>18);<G?G25&$'$'*%718)!+3-(8+3$>"%)B?G"%<i4O"%-*J+3)e?G"L"%/
-("%<=/,*
T
+346*@"%)B?G1g<=*,4U&/@?7+3)("'1v1U$>18)<G"%$'&(?=*@h31C-("/,+3<-18<E-*,<5/@1#$'+3$'*,18)("%<~B&"/,+v0132546+3)mD +34tR
a;*l7"%)gF&("%-("h3"'25<="o/,+Y+3$'&4C&;/,+3$'*%718)X-"E*,4OF;&2="
T
+3<fi+3/@2="%-"%-(132-("K+3/@j8&)+3<13?G25+3<
JhF`bBlF=:=OQAC[xF=:l:
+3<%7
W
$>184O1M/,+O-("%<=+NF;+N2*,$'*%718)H-("g&);+O-("v"%/,/,+3<
c
+Na+b 1+/,+O*
T
~#&*@"'25-+edD
   
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
fiff@r18+3/@"%<=$>"%)$'*,+M-("C-18<
JhFt`bBlF=:POiAX[xFH::
4O"%-;*,+3)e?G"C"%/-"%<=/,*
T
+346*,"%)e?G1-"C&)+M-("
"%/,/,+3<
c
/,+P*,)(0"'25*@132ldr&;)pFI"'25*@1-(1-("t/,+2="%$>18)<G?G25&;$'$'*%718)Ł+3$'*,+P/,+-("'25"%$5+DE/J/@162="%~#&*@"'2="U/,+
+3)*,~#&*,/,+3$'*V718)C-("i/,+3<n-(18<-;*,<=/@1$'+3$'*@18)("%<n*,)B?G"'254O"%-*J+3<
:
/@1`~B&("iF&("%-("K?G"%)("'2/,&(j8+N2FI132nFI18<G"'"'2
7"%<G?=+3<h3"%$>?G1325"%<L-"gqK&2=j3"'25<i13F;&"%<G?G18<'D
    i!!
"ff
ff   
C
B
A
 ffI o)9"%<=?=+3<O*,4 7+Nj3"%)("%<U13a;<G"'25hS+34O18<thN+N25*,+3<U2="%+3$'$'*,18)("%<
:
~#&("P"%)B&46"'25+34O18<t+
$>18)e?=*J)B&+3$'*V718)mDE)
:
-(18<r-*,<=/@1$'+3$'*@18)("%<K*,)-;*@h#*J-&+3/@"%<+3$'+Na;+3)!0132546+3);-(1U&;)+
JLF`bBlF=:=O3YAX[;:
4O"%-*,+3)B?G"O&) -("%<=/J*
T
+346*@"%)B?G1P-"6&)+P-("O"%/,/,+3<`-("O&)ŁFI"'25*@1-(1P-("O/,+P2="%$>18)<G?G25&;$'$'*%718)mD E)

13a<G"'2=hN+34O18<O/,+ -("%<=+NF;+N25*J$'*%718)9-"P&);+
JhFt`bBlF=:POZYAX[:
~B&"PF;2=13a;+Na;/@"%46"%)e?G"!+ ?G"%)*,-(1Ł/,&R
j8+N24O"%-*J+3)e?G"g/,+t*,);$>132=FI1325+3$'*%718)!-("v+3-7+N?G184O18<Y+3/m)L7&$'/@"'1O-("v/,+3<-18<i-*,<=/@1$'+3$'*@18)("%<r~#&("v/,+
013246+3)mD E<=?G1pF2=1-&$>"t"%) "%/,/J+3<g&) 4O1h#*,4*@"%)e?G1p-"O?=*@FI1
MWROGdw>:
+3<G?=+p~#&("6<G"6"%);$'&("%)R
?G25+3)  <G"M+3)*,~#&*,/,+3)mDM*J)+3/,4O"%)B?G"
:
"%)
:
-(18<
JhF`bBlF=:=OQAC[xF=:
+3$'+Na;+3)-+3)-1p/,&(j8+N2C+.-(18<
-*,<=/,1#$'+3$'*@18)"%<
:
j325+3$'*,+3<g+H/J+P+3);*,~B&;*,/,+3$'*%718) -("6/,+3<v-(18<X-*,<=/@1$'+3$'*@18)("%<`*,)B?G"'254O"%-;*,+3<
:
~#&("6<G"
"%)$'&("%)B?G25+3)p+6&;)+O-*,<G?=+3);$'*,+t$>"'25$'+3)+D
   
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
fiffmmb "%46F;/@1-("o02=18)B?G"'25+Y-("Ej325+3)1Y-("P7+3)(j8&/@1FI"%~#&(" )(1(D Y)+Y<=&$>"%<=*V718)X-("E-;*,<=/@1NR
$'+3$'*@18)("%<oa;*,-*J4O"%)<=*@18);+3/@"%<$>18)M"%/46*,<54O1vh3"%$>?G132K-"qr&(2=j3"'25<<="'F;+N25+g-(18<Ej325+3)(18<
:
?=+34Xa*7"%)
a;*,-*J4O"%)<=*@18);+3/@"%<
:
$>18) &)+A1325*@"%)B?=+3$'*%718)/J*@j3"'25+34O"%)B?G" -*J<G?=*,)B?=+D
+3< "%$5+3<!*,)-;*,$'+3) /,+
-*@2="%$'$'*V718)H$>25*,<G?=+3/@13j327+Sf$'+OF25*J)$'*@F;+3/Q-("g+34CaQ18<j325+3)(18<'D
k
]
a^U?P
[
RŁS`_ch"kebR*a^RgP
[
R*h
RwWR*a^b\f8RgP
[
_chgQÊ
_ca%S`_lqcRgPeR*a^U?SJ{zk
]
a^U?P
[
RrRgh
[
U?hW
]
R*iU?hdeR*fp_ch%ffiU?P
[
R*Peb\ke_
SmUFkeb\Rga^R*PGT*bmUFkeRW$_
[
R*PGT*bmUXS W
]
P
[
Uuf
]
R*h
[
anU.W_caMkeRgiUflC_<keR3È
«
?_cS
[
b`_chgL¯UXf.ebwYRgPBR*h~Tgb`Rga
[
_G{GW_ca
_
[
a^_3SmU?kG_e{|
]
R
]
PiU>kGb\R*aCR*PeTgbmUkeR}W_
[
RgPeT*b`U?Sef
]
oDeUfl^UW
]
R*kGRU?TgR*aCTVU?a¸f
]
Tde_>SmUW
]
P
[
U>deU?T*b`U3S`U
h
]
W$RgaCiR¸o>U
]
fpR*P
[
U?a%keR¸R*hCRrfp_ke_}h
]
b`P
[
R*anUXT*T*bVY_cPTg_cP>SmU}f8b\h^f8UG 	S\qc_5|
]
RŁhVY
Z
W_keRgf8_?h%Tg_cPeTgS
]
b\a
R*hQ|
]
R
[
anU?hU?WGS`b`T*U?aW_
[
R*PeTgbmU?S\R*hLUXS
[
_?h}W_caLRgPeT*b\ffiUkeR M?_cS
[
b`_ffi"h^RlU?TgR*S`RganUS`Ukeb`P~YU?f8b\TVUkGR~R*h
[
_ch
WeaC_TgR*h^_?h*¸OQP
[
_kG_.TVU?hC_e{eRgS iPkeRR*h
[
U?h~_?eh^RgaCXU?T*b\_cPeRgh~Pe_<R*h
[
anU
[
U?aMkeRT
]
U?P
[
biTVUXa~SmUTgb`PŁYR
[
b`T*U
keRSmUXhpkGb`h^S\_T*U?T*b\_cPeRgh*uPekeRgW$RgPekeb\R*P
[
Rgf8RgP
[
R²keRS`Ub\PYX
]
RgPeT*b`U|
]
R(S`UW
]
P
[
UkeR*S}fpb`T*aC_ch^Tg_cWeb\_
diUVoUpW$_keb\ke_
[
R*PGR*alh^_ceaCRFS`U?h~a^R*U?T*Tgb`_cPGR*hl_ceh^RgaCXU?kiUXh*{T*_cP(R*h
[
_chlRwWR*a^b\f8RgP
[
_ch}deRgf8_ch
[
a^U
[
UXke_
keR_c
[
R*PGR*aDWea
]
R*iU?hDkeRwiPeb
[
b\XU?hh^_ceaCRR*Sr?R*a^keU?keR*aC_T*U?aiYUXT
[
RgaDkeRkeb`hCS`_TVU?TgbsY_cP|
]
R
[
b`RgPeR*PSmUXh
ÎÐut
t
ÐÑwvJxzy ÐÑw

	 fiffflfiffi! "$#&%'()* +fl()
,
]
U?PGke__cf.iU?aCkeRVUXf8_ch3S`U(h
]
W$RgaCiTgb`RBU(U?S
[
U
[
R*fpW$RganU
[^]
anU.-  sÈcÈ"/
,
>h^R8a^RwcR*S`U
]
PiUffiUVo?_ca
WeaC_cW$_?a^T*bVY_cP.keR~kGb`h^S\_T*U?T*b\_cPeRgh
b\Pekeb\b\k
]
U?S\R*hTg_cP<a^Rgh^WR*T
[
_>USmU?hMÎÐut
t
ÐÑwvJxzy ÐÑ%|
]
R~T
]
U?PGke_3h^R~_cf 
iU?aCkeRVUU
[
Rgf8WR*a^U
[n]
anUUXf.eb`RgP
[
R? 	S\qc_lWiU?a^RgT*b\ke__T
]
aCa^R¸T
]
U?PGke_h^RŁ$_?f.iU?aCkeRVU5U
[
Rgf8WR*a^U
[n]
a^U
U?f.Gb`R*P
[
R3oS
]
R*q?_8hCRFT*U?S`b\R*P
[
U<S`b\qcR*a^U?fpR*P
[
RS`UDf
]
R*h
[
anUMÊ
]
R*kGRkeRgk
]
T*b\a^hCRF|
]
RFSmU?hFÎÐut
t
ÐÑwvJxzy ÐÑ
h^_?P(b\PeR*h
[
U?eS\R*h}UpU?S
[
U
[
Rgf8WR*a^U
[n]
a^UG{GohCR3keb`hC_TgbmU?Pfp_sbwYR*PekG_ch^R3W_ca~SmU<h
]
W$RgaCiTgb`R?
OQPËS`Ub`f8U?qcR*P®ÀG¹´_cehCR*a?UXf8_chDRgS}U?h^WR*T
[
_keR
]
PiUa^RgqcbsY_cP®kGRS`Uh
]
WR*aiT*b\R
[
anU?h<hCR*aYR*h
[
U
_cf.iU?aCkeRVUXkiUU
[
R*fpW$RganU
[^]
anUUXf.eb`RgP
[
RT*_cP®S`U(ke_?h^b`hdiU?eb
[n]
U?SWiUXanU²_c
[
R*PGR*aÎÐut
t
ÐÑwvJxzy ÐÑ^w{
oS
]
R*qc_T*U?S`RgP
[
U?kiUU
]
Pe_chD sÈcÈ
/
,
"º"U_cGh^R*aXU?T*bVY_cPh^RpdiUaCRVU?S\b`j*U?ke_keRDP
]
Rg?_U
[
Rgf8WR*a^U
[n]
a^U
U?f.Gb`R*P
[
R?OQPÌRgh
[
RpTVUXh^_e{
SmU?h>keb`hCS`_TVU?Tgb`_cPGR*h*{
[
anU?h>keb`hC_TgbmU?aCh^R<ofpb`qca^U?aS`b\ea^Rgf8RgP
[
RDW$_ca3S`Uh
]

WR*a^biT*b\R?{h^RRgPeT
]
RgP
[
anUXP U?WeaC_VGb\ffiUXkiU?f8U?P
[
RU?S\b`PeR*U?kiU?hF_ca^f8U?Peke_
]
PiUaC_cP
[
RganUkeRqcanUXPe_keR
    ffflffi$!"ffp# %%fffl
"%ffiff
!
%fffl%	!!"ff8!M
	 %ff  
YU?Peq
]
S`_WR*|
]
RPe_eÊ
_keR*fp_ch<T*_?Peh^b\keR*a^U?a.SmUT*U?WiUdeRGU?qc_cPiUXSMT*_cfp_
]
PTga^b`h
[
U?SŁeb`kGb`fpR*PehCb`_cPiUXSJ{
o
]
PeU(U?S\b`PeR*U?T*bVY_cPkeRDkeb\h^S\_T*U?T*b\_cPeR*hTg_cPR*SQfpb`h^fp_BcRgT
[
_ca3keRp¤
]
a^q?R*a^h>h^RgWiU?a^Uke_?h>q?anU?Pe_?h>Tg_cP
_caCb`R*P
[
U?T*b\_cPeR*hlf
]
ohCb`fpb`SmUXa^R*hg{iT*_cfp_fihCR.h^RPiU?SmUDR*P²SmUpeq
]
anUpo(kGRb`q
]
U?S"ffiUXPeR*a^U8|
]
R_T
]
a^a^RFR*P
R*S!?_cS
]
f8RgP!
&('  4J@LK¦,B2M03254J,fi73:@
	.4N984^/1:>73@4N,8730.KJ:5@rA
2M,fi73@4N9.:F-?03254N,873:@ E!:Í6,fi-4N2M0@
º"U?hDh^b\f
]
SmUXT*b`_?PeR*h.kGRkGb`P}YU?fpb`T*Uf8_?S`R*T
]
SmUXa|
]
RdeR*fp_ch<S`S\RgXU?ke_UTVUX$_e{ŁU?h*Y
Z
T*_cfp_SmU?h<_cGh^R*afi
XU?T*b\_cPeRghRwWR*aCb`fpR*P
[
U?S\R*h5a^RVUXS`b`j*U?kiU?hg{keR^U?PW_TVU?hlk
]
kiUXhkeR.|
]
R.S`U?hÎÐut
t
ÐÑwvJxzy ÐÑMh^_cPkGb`W_cS`_ch
keR8keb`hCS`_TVU?TgbsY_cPeb\keb`fpR*PehCb`_cPeU?S`Rgh*8º%UXhkeb\h^S`_TVUXT*b`_?PeR*h3eb\keb`fpR*PehCb`_cPeU?S`Rghh^_cP
]
Pe_chFkeRgRgT
[
_?h|
]
R
diU?P²a^R*Tgb`eb\ke_
]
PeUfiqcanUXPU
[
RgPeT*bVY_cPkeRgh^keR<RgS
W
]
P
[
_keRb\h
[
U
[
U?P
[
_
[
RY_?a^b`Tg_fiTg_cf8_fiRwW$Rga^b\f8RgP
[
U?SJ{
W_ca*{QRgP
[
a^R_
[
anU?h<a^U?j*_?PeR*hg{¸hCR*a<Tg_cPeh^b\keR*a^U?kiU?h<S\_chWGa^_cfp_
[
_?a^R*hkeRT*b\R*a
[
U?h
[
anU?PehCb`Tgb`_cPeRgh.keRBU?hCR
_caCkeR*P NkeR*hC_ca^kGR*PRgPhCb`h
[
R*f8U?h3eb`kGb`fpR*PehCb`_cPiUXS`R*h
Á
Ä¦8º%U
[
a^U?PehCb`T*bVY_cPT*_?Pe_Tgb`kiUR*PqcRgPeR*a^U?ST*_cfp_
keR_ch
[
Rga^S`b
[
j u¯~de_
]
S`R*h>keRgh^T*aCb`RB|
]
RSmUXh>XU?T*U?P
[
R*h<RgP®R*|
]
b\S`b`Ga^b`_
[
YRga^fpb`Tg_²R*P®S\_ch>T*a^b\h
[
U?S`Rgheb
keb\f8RgPeh^b\_cPiU?S\R*hh^RfiU?qcaCR*qU?PR*P_ca^f8UkeRfikeb\W$_?S`_chkeRpkeb\h^S`_TVUXT*bsY_?P!Bº"U?h>keb`hCS`_TVU?Tgb`_cPGR*h3R*PR*h
[
_ch
h^b\h
[
R*f8U?h*{
U?SQT*_?P
[
anU?aCb`_keRpS`_|
]
Rfi_T
]
aCa^RDR*PR*SQc_?S
]
fpR*P!{%h^_?PW_ca3S`_
[
U?P
[
_
]
Pe_?hFkeRwR*T
[
_ch>keR
iUfl^UR*PeRga^qiY
Z
UG{M_ca^f8U?ke_?h8RgP R*|
]
b\S`b`Ga^b`_
[
YRga^fpb`Tg_eÏOQS5U
]
fpR*P
[
_keRh
]Ë[
U?f8UffiPe_f8Rgkeb`_T*_cP S`U
[
Rgf8WR*a^U
[n]
anU(q?R*PeRganU²RgP®R*S¸h^b`h
[
RgffiU
]
P®U?WiUXP
[
U?S`S`U?fpb`R*P
[
_
[
U?S|
]
RU
]
PiU
[
Rgf8WR*a^U
[n]
anU(TgaVY
Z[
b`T*U
h
]
W$RganUSmUpR*PeRga^qiY
Z
UBkeR.b`P
[
R*anUXT*T*bVY_cPU
[
anU?T
[
b\XUpkeR*SLkGb`W_cS`_eR.R*h
[
UB_caCffiUYR*h
[
R<h^R<keb\h^_T*b`Upoh
]
h
ke_chkeb`hCS`_TVU?Tgb`_cPeRghFfpb`q?anU?PS`b\ea^Rgf8RgP
[
R8W_caFR*SrTga^b\h
[
UXSJ 	5hVY
Z
h^RBaC_cf8WRpR*Sr_?a^keRgP
[
anUXh^SmUXT*b`_?PiU?SU
SmUXa^qc_DU?S\TVU?PGT*RoRgSh^b`h
[
RgffiU<R*P
[
anUDR*P
]
PiU<U?h^R3WiU?aCT*b`U?S`fpR*P
[
RkeR*hC_ca^keRgPiU?kiU
5Rgf8_chkGR*fp_ch
[
anU?ke_U?P
[
R*a^b\_ca^fpR*P
[
R.|
]
RDR*PSmUBh
]
W$RgaCiTgb`R 	
]
¦ÈcÈG s5a^RgT*_cPeh
[
a
]
Y
Z
kiU
«
Łµ?ÈSmUXh
keb\h^S`_TVUXT*b`_?PeR*h¸eb`kGb`fpR*PehCb`_cPiUXS`R*hhC_cP
]
Pe_?hMkeRgRgT
[
_chMf
]
o8TVUXanU?T
[
R*a*Y
Z
h
[
b`Tg_ch¸keRSmU>f8b\h^f8UG{ffi|
]
RW
]
R 
keRgPh^R*arqcR*PeRganU?kG_chMkeRkGb\R*aCR*P
[
Rghr_caCffiU?hgQOQh
[
Uh
]
WR*aiT*b\RW
]
RgkeR_?aCR*T*RgarW_carS\_
[
U?P
[
_
]
PRgh^TgR
PiU?aCb`_3f
]
opUXWea^_cWGbmU?ke_3WiUXanUFTg_cfpWea^_ceU?aU?S`q
]
PiU?hkeRlSmU?hWeaCR*keb\T*Tgb`_cPeRghŁkGR5S`U?hkeb`h
[
b`P
[
U?h
[
R*_?aVY
Z
UXhŁUXS
a^Rgh^WR*T
[
_e{_fiT
]
U?Peke_8f8RgPe_chlWiU?a^UDXU?S\_canU?a~T!Y_cfp_8hCR.U?WeaC_VGb\ffiU<h
]
T*_?f8W_ca
[
U?fpb`R*P
[
_8UXSR*h^WR*a^U?ke_
R*P
]
P²hCb`h
[
R*f8U8eb\keb`fpR*PGh^b`_?PiU?S!b\keRVU?S¦
,
_cfp_fiRuCR*fpWeS`_ph^RgPeT*b\S`S`_pWeaC_cW$_?PeR*fp_ch5U8T*_?P
[
b`P
]
U?TgbsY_cP
]
P
fp_keRgS`_<|
]
R3keRgh^T*aCb`R3SmU<R*h
[
U?eb\S`b\kiU?kkeR
]
PiUÎÐut
t
ÐÑwvixzyi
,
_cPehCb`keRganU?fp_ch
]
P.WiU?a%keR¸keb`hCS`_TVU?Tgb`_cPGR*h"eb`kGb`fpR*PehCb`_cPiUXS`R*hTg_cPF?R*T
[
_caCR*hLkeRr¤
]
aCqcR*aCh_cW
]
R*h
[
_ch

{GofikeR^UXf8_chrkeR*hCS`b`j*U?a
]
PeU.keRR*S\SmU?hrU.S`_<SmUXa^qc_FkeR*S!RuCR"¸º%U.kGb`h
[
U?PeTgbmUf(Y
Z
Peb\ffiU3R*P
[
a^R3U?f.eU?h
keb\h^S`_TVUXT*b`_?PeR*hMRgh{eo<R*h}R*S>YU?PGq
]
S`_<|
]
R_caCffiUXPR*S!cRgT
[
_ca}keR>¤
]
a^q?R*a^h}keR
]
PeUDkGR>RgS`S`U?hMT*_?P(RgS
cRgT
[
_ca}|
]
R>S`U?h
]
PeR
7 
cRgalRgh^|
]
RgffiUpkeRSmU<°b\q
]
a^U.Àe
ª
wÊUXanU<TVU?S\T
]
S`U?aMS`U.R*PeRga^qiY
Z
U.R*SsYUXh
[
b\TVU.keRgS
keb\W$_cS\_FRgPfi
]
PeTgbsY_cP8keRh
]
T*_cPiq
]
a^U?T*bVY_cP!{WiU?a
[
b`fp_chkeR*SdiU?fpb`S
[
_cPGbmU?Pe_q?R*PeRganU?SkeR
]
PBh^b\h
[
RgffiU>keR
ff
keb\h^S\_T*U?T*b\_cPeR*hreb`keb\f8RgPeh^b\_cPiU?S\R*hg
fiffifl "!$#§&%
' (*),+.-

(/

+
S`P021
(3+
¥54
!

(6/
7
(3+

+7/
7
(3+
798
(3+ :
½<;>=%
'?(

8
(
ÀeÖ©
T*_?P
#§@ A

A
½CB$
µD¸Jµ
A
½EB
ke_cPGkeR
A
o.BhC_cPSmU?hT*_cPeh
[
U?P
[
R*h3keRDº"U?fYR?

(
hC_cPS`_ch?R*T
[
_caCR*h>keRD¤
]
aCqcR*aChkeR<TVU?keU
]
PiUBkeR
SmUXh5keb\h^S\_T*U?T*b\_cPeR*hMo
7
(3+
S`_?h}?R*T
[
_caCR*h|
]
RFSmU?h
]
PeRgP!l¥RghRgS%a^U?keb\_8keRgS
PY
]
T*S`Rg_8kGRSmUDkeb\h^S`_TVUXT*bsY_?P
   
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
30 60 90 120 150 180
0.5
1
1.5
2
DipoleEnergy.nb 1
h r
b x
θ
2
12
b1
oθ
E (u.a.)dipolo
 fiffQ o)("'2=j7
W
+C-("`*,)e?G"'2+3$'$'*%718)
(

§
	 §Nc
d
c
"%$'&+3$'*%718)(D8dE"%)e?G25"`-18<o-*J<=/@1$'+3$'*@18)("%<
$>18)Xh3"%$>?G1325"%<-"Eqr&(2=j3"'25<13F;&("%<G?G18<
:
"%)X0&);$'*%718)g-("%/7+3)j8&/@1

"%)e?G2="K<=&gh3"%$>?G132-("oqK&2=j3"'25<fi
"%/#h3"%$>?G132~B&("r/,+3<n&)("
c
h3"'22="%$'&+3-(251BdD
(

§
	 §3c
dm*J)$'/,&(3"K/,+Y*J)e?G"'25+3$'$'*V718)U$>18)U"%/<=&(a<G?G25+N?G1
:
~B&"K-+`/,&j8+N2n+`/,+3<18<=$'*J/,+3$'*@18)("%<FI"'25*%718-*J$'+3<'D+`-*J<=/@1$'+3$'*%718)C<5&(FI"'25*@132<;718/@1`F;&("%-("r4O1Vh3"'2<G"
+v/@1v/,+N2=j31g-("i<=&O/7
W
)("%+L-("i-("%<=/,*
T
+34*@"%)e?G1
:
4+N25$'+3-+`FI132<=&th3"%$>?G132o-"rqr&(25j3"'25<'D #"i13a;<G"'2=hN+
&) 4p7
W
)*,461A4O"'?=+N"%<G?=+Na;/," "%)

wN
/
:
~#&(" "%<P/J+A$>18)f;j8&25+3$'*%718) 13a;<G"'2=hN+3-+9F;+N25+9/,+3<
JhF`xBfFH:POiAX[xF=:
D6+P"%)("'2=j7
W
+!"%<G?7+!2="'F2="%<="%)e?=+3-+!"%) &;)*,-+3-("%<`+N2=a*@?G25+N25*,+3<
:
F+N25+!/@18<`hS+3/,132="%<

{
§
u
8
w
,kgffMw
|
flfiCD
    ffflffi$!"ffp# %%fffl
"%ffiff
!
%fffl%	!!"ff8!M
	 %ff    
o ; =Łh
]
RgPeR*aCqiY
Z
UDU?hC_TgbmU?kiUQº"UDRgPeR*aCqiY
Z
U<keR
]
Pkeb\W$_cS\_Tg_cP

Ú
 !

8


rRgh5W_ca~S\_
[
U?P
[
_
;

(

§ 	Ö§@Ïµ,;>=

8
½ #§

8
0sS`P0 1
Ú
8
¥ 4
!ÌTg_ch
8

4
Àe Àffi
ke_cPGkeR RghBR*S²YU?Peq
]
S`__ca^f8U?ke_R*P
[
aCR

Ú
o
1
Ú
8
ÏOQh
[
URwWea^Rgh^bVY_cPÍW$_?h^R*R²ke_chfif(Y
Z
PGb`fp_ch*{
]
Pe_
R*P 5IÀ « / o_
[
a^_²RgP &  s© « / {|
]
RfiPG_²T*_?a^a^Rgh^W_cPekeRgPU(S`UTg_cPGiq
]
anU?TgbsY_cP_ceh^RgaCXU?kiUkeRfiS`U
ÎÐut
t
ÐÑwvixzyÍke_cPekeR5< ´cÈ
/
_    flµXÈ
/
wÅOQh
[
UkebR*aCR*PeTgbmUh^RkeRg$R²US`Ub\P
[
R*a^U?T*TgbsY_cPÒkeR²S`U
TVUXWiUdeRwGU?qc_?PiU?SQT*_?PRgSLh
]
Gh
[
a^U
[
_G{
|
]
RDWeaC_k
]
T*R
]
PiUT*_?a^a
]
qU?T*bVY_cPT*_cPS`UBW$Rga^b`_keb\T*b`keU?k « Łµ?È
|
]
RFocU8Tg_cPe_T*R*fp_chg}OS%a^Rgh
]
S
[
U?kG_8Rgh|
]
RRb`h
[
R
]
PeU8fp_k
]
SmU?TgbsY_cPRgPSmU<R*PGR*a^qeY
Z
U8RgSsYU?h
[
b\TVUDkeRFS`U
keb\h^S`_TVUXT*bsY_?PhCR*qrY
]
PkeR*hCTVU?PehCRR*PÌS`UWeU?a
[
RBU?S
[
U_iUfl^UkeRfiS`U(a^RgT*_cPGh
[
a
]
T*TgbsY_cP {oR*h
[
U?eS\R*T*R
]
PiU
iU?aCa^RganUkeRMW_
[
R*PeTgbmU?S _keRMÊ
R*b\R*aCS`h"WiU?a^Uh
]
keRgh^S`b\jVU?fpb`RgP
[
_kGR*h^kGR
]
PiU5iS`UkeRMS`Ua^RgT*_cPeh
[
a
]
T*TgbsY_cP
US`UUXkGoU?TgR*P
[
RXÏÊ%_kGR*fp_chfifp_kGR*S`b\jVU?aR*h
[
Ub`P
[
R*anUXT*T*bVY_cPWR*aCbsY_ckGb`TVUTg_cP R*S}h
]
eh
[
anU
[
_ÌT*_?P
]
P
[
YRga^fpb`Pe_DUXkeb`Tgb`_cPiUXS keR3WR*a^b\_kG_ ´
	
 Õ Tg_ch
µD 
´
Àe « 
keRgW$RgPekeb`RgP
[
R.keRFSmUpW$_chCb`TgbsY_cP keRS`U8keb\h^S\_T*U?T*bVY_cPUfiS`_pSmU?aCqc_pkeR*S%RCR®}R*R*hCT*aCb`eb\R*Peke_fiR*h
[
U?h
Y
]
S
[
b`f8U?hRwWea^Rgh^b\_cPeR*h%WiU?a^U~diU?T*Rga^S`U?hkeR*WR*PGkeb`RgP
[
R*h%RwT
]
h^b\XU?fpR*P
[
R¸kGR*S¸YU?Peq
]
S`_ {zRb\P
[
a^_k
]
Tgb`R*PGke_
]
PiU3U?h^RWiU?a^U
[
R*PeRgarR*P8T
]
RgP
[
U|
]
R
]
Pfif(Y
Z
Peb\f8_keR5RgPeR*aCqiY
Z
U>h^RlR*PeT
]
R*P
[
anU.R*P8SmUT*_?PGiq
]
a^U?T*bVY_cP
_cehCR*a?UXkiUpRW$Rga^b`fpR*P
[
U?S`fpR*P
[
RkGR>S`UÎÐut
t
ÐÑwvixzy(T*_cP&$Ï´cÈ
/
w{iPe_ch~|
]
RgkiU
;

(

§ 	Ö§V c µ ;>=

8
½ #§

8
iS\P

¥hCR*P 

!ÌT*_?h
8


½ÒÕ T*_ch
µD
´

[
U?PE
!

ÀeÖ´
ke_cPGkeR

D 
© ©
!D
OQPpS`U5iq
]
anUÀe
ª
a^RgWea^Rgh^R*P
[
U?f8_?hQSmURgT
]
U?TgbsY_cP<ÀG¹´G{?T*_cPeTga^R
[
U?fpR*P
[
R}S`UkeR*WR*PGkeR*PeTgbmUkeR~S`UR*PeRga^qeY
Z
U
R*SVYU?h
[
b`T*UkeR
]
PÍkeb`W_cS\_RgP 
]
PeTgbsY_cP kGR*S²YU?Peq
]
S\_|
]
R²_?a^f8U?PS\_chp?R*T
[
_caCR*hkeR²¤
]
a^q?R*a^hfikeRSmUXh
keb\h^S`_TVUXT*b`_?PeR*h.Tg_cPÒR*SMcRgT
[
_caD|
]
R(S`U?h
]
PeRXÉRgf8_?h<|
]
R(S`Ub`PeTgS
]
hCbsY_cP®keRS`Ub`P
[
RganU?TgT*bsY_?PÒkGRS`U
TVUXWiU<deRwGU?qc_?PiU?ST*_?P(RgS!h
]
Gh
[
a^U
[
_p_
[
_ca^qU.Rgh
[
U?eb`S\b`kiUXkUDS`U?h>ÎÐut
t
ÐÑwvJxzy ÐÑ¸R*P
]
PiU<T*_?PGiq
]
a^U?T*bVY_cP
   ´cÈ
/
{"|
]
R8RgPWeaCb`PeTgb`Web\_Pe_T*_caCa^R*hCW$_?PekeRBUS`UW_chCb`T*bVY_cPR*h
[
U?eS\RDR*h^WR*a^U?kiUR*P
]
PhCb`h
[
R*f8U
W
]
a^U?fpR*P
[
R3eb\keb`fpR*PehCb`_cPeU?SJ
	 W$RghnU?apkeRSmUR*h
[
U?eb\S`b\kiU?k®R*PC 1´cÈ
/
|
]
R(S`U?h<T*_?PGiR*aCR(S`Ub`P
[
RganU?TgT*bsY_?PËTg_cPËRgS}h
]
eh
[
a^U
[
_G{SmUXhBÎÐut
t
ÐÑwvJxzy ÐÑW
]
R*keRgP®R*PU?S\qMY
]
PTVU?hC_keb\h^_T*bmUXa^h^RDoh
]
hke_chkGb`h^S\_T*U?T*b\_cPeRghU?kG|
]
b`a^b\a
]
PiU
qcRg_cf8R
[
a*Y
Z
Ufikeb\h
[
b`P
[
UG>Ob`h
[
R*Pke_?hf8_
[
b\?_chW_caRgSL|
]
R<SmU?hkeb`hCS`_TVU?Tgb`_cPeRghhCR<keb`hC_TgbmU?P! ClPe_keR
R*S\S`_chg{ocU.T*_cfpR*P
[
U?ke_DU?P
[
Rga^b\_ca^fpR*P
[
RX{GRgh~SmU
[
R*fpW$RganU
[^]
anU{G|
]
RW_carfpR*keb\_keRS`UFRgP
[
a^_cW!Y
Z
U.W
]
RgkeR
UVc_caCR*TgR*arRgSR*h
[
U?ke_Fkeb`hC_TgbmU?ke_FU?SiaCR*k
]
Tgb`aDYR*h
[
UFS`U>RgPeR*aCqiY
Z
U3S`b\ea^R~kGR*Sh^b`h
[
RgffiUGOQh
[
_h^RlkeR*f
]
R*h
[
anU
R*PÒS`_?h<RwW$Rga^b\f8RgP
[
_chD|
]
RdeR*fp_chDa^R*U?S`b\jVU?ke_²T*_cPÒSmUf
]
Rgh
[
anUUU?S
[
U
[
R*fpWR*anU
[n]
a^Uk
]
anU?P
[
R(RgS
_cf.iU?aCkeR*_DbVY_cPeb`Tg_._
[
a^U?h~R*Sfpb`hCf8_h^RgT*T*bVY_cPÀeÃµ\ flQOQP²UXf.$_?h~TVU?hC_ch}h^R3_cehCR*aCXU<SmU.WGa^R*hCR*PeTgbmU
keR3keb\h^S`_TVUXT*b`_?PeR*hMb\Pekebb\k
]
U?S\R*hg{GR*Pf8Uso?_ca}PY
]
fpR*a^_<|
]
R3RgP_caCffiU<keR8ÎÐut
t
ÐÑwvJxzy ÐÑw
C5Ph^Rgq
]
PekG_fp_
[
bc_WiUXanUSmUkGb`h^_T*b`U?T*bVY_cPkGRS`U?hÎÐut
t
ÐÑwvJxzy ÐÑ>R*hDS`U²Wea^Rgh^RgPeT*b`UkeRB
]
R*a^j*U?h
Rw
[
R*a^PeU?h5RgSsYU?h
[
b\TVU?hM|
]
R>U?T
[
Y
]
RgPhC_ceaCR>RgS`S`UG{GTg_cf8_<S`U?h~|
]
R3W
]
RgkeR3Wea^_k
]
Tgb`a~SmU.WGa^R*hCR*PeTgbmUDkeR3_
[
a^U
T*Rga^T*U?PiUGOQPfiRgS$Rgh^|
]
RgffiU>keRS`Ueq
]
anU>ÀefiffFh^Rlb`S
]
h
[
anUSmU3h^b
[n]
UXT*bsY_?P8fYU?hh^RgPeT*b\S`SmU{T*_cP8ke_chrkGb`W_cS`_ch
R*PS`UT*_cPGeq
]
anUXT*bsY_?P®keRke_ch(ÎÐut
t
ÐÑwvJxzy ÐÑw _ch<keRSmUXh.keb`hCS`_TVU?Tgb`_cPGR*hTg_cfpWiU?a
[
R*Ph
]
SJY
Z
PeR*U²keR
    
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
-20 -10 10 20 30 40 50
1
2
3
2_Dipoles.nb 1
d
x
h
A
B
D
C
(u.a.)
d=4
Eint
d=2
d=6
d=8
x
 ff m E)"'2=j7
W
+.-"P*,)B?G"'25+3$'$'*%718)"%/%7+3<=?=*,$'+.F+N25+ /J+.$>18)f;j8&25+3$'*%718)4O18<G?G25+3-+ "%)9"%/
"%<=~#&("%46+o-18<
JhF`xBfFH:POiAX[xF=:
c
+Nj325&F;+3-+3<"%) /@18<iF;+N25"%<-("X-*J<=/@1$'+3$'*@18)("%< Lq
 r_gdr<="'F;+SR
25+3-+3<"%)B?G2="<V7
W
FQ132&;)+`-*,<G?=+3)$'*J+
:
$>18)-18<-*,<=/@1$'+3$'*@18)("%<-"$'+3-+v&)+v-("i"%/J/,+3<
c
 t_gd
$>184OF;+N2=?=*,"%)-(1X/^7
W
)("%+v-("-("%<5/,*
T
+346*@"%)B?G1
:
+C/@1X/,+N2=j31C-("/,+g$'&;+3/F;&("%-"-("%<=/,*
T
+N2o&)+g-(""%/,/,+3<
c
`dDn+ /@18)(j8*@?=&;- -("M+34Ca;+3<t-*,<5/@1#$'+3$'*,18)("%<v"%<U/,+.46*J<=46+
:
<=*@"%)-(1 w
|

:
"%)9&);*,-+3-("%<
-("!/,+.-*J<G?=+3)$'*,+p*J)e?G"'25+N?7184*,$'+D E)/,+pj32;7+SfQ$'+ <G"P2="'F25"%<G"%)e?=+ /,+ "%)("'2=j7
W
+ -("!*,)e?G"'2+3$'$'*%718)
c
+ /J+.~#&("?=+34Ca;*l7"%) ("%4O18<U+ )+3-*,-1./,+.$>132525&(j8+3$'*%718)-("%/E<5&(a;<G?G25+N?G1
:
$>18)

w  	8dX"%)
0&;)$'*%718).-"C/,+OFI18<=*J$'*%718)
 -("U/,+-*J<=/@1$'+3$'*%718) 
:
F;+N2+-*,<=?=*,)e?=+3<Y<G"'F;+N25+3$'*,18)("%<!"%)B?G2="U/,+3<
JhF`xBfFH:POiAX[xF=:
c
h3"'2g"%$'&+3$'*V718) (D3dDU+H<G"'F;+N25+3$'*V718)p<G"O"%)$'&("%)B?G25+P"%) &);*,-+3-("%<L-("O/,+P2=">R
$>18)<G?G25&;$'$'*%718)
:
46*@"%)B?G25+3<n~#&("i/,+FI18<=*J$'*%718)
6"%<=?7+`"%)U&;)*,-+3-("%<-("%/#"%<GF;+3$'*,+3-1`*J)e?G"'25+N?7184*,$>1(D
 #"g13a;<="'2=hS+O$m718461"%)H?G1-(18</,18<$'+3<G18<L/,+t"%)("'2=j7
W
+-("g/,+O$>18)f;j8&25+3$'*%718)p<G"X2="%-&$>"g+3/+NF2=1NR
	*J46+N2X/,+H-*J<=/@1$'+3$'*%718)  +3$'*,+H/,+pq
:
FI132X/J+!?G"%)-("%)$'*,+H);+N?=&(25+3/-(" 7"%<=?=+3<C+p+3);*,~B&;*,/,+N25<G"3D

&("'2="%4618<X?=+34Ca;*l7"%)2="%<=+3/@?=+N2U"%/r("%$51 -("P~B&"M+3/K-*,<=46*J)B&*,2`<5&9<G"'F+N25+3$'*%718)9?=*@"%)("!/,&(j8+N2
/,+M2="%-&$'$'*%718) "'0"%$>?=*@hN+P-"t/J+a;+N252="'25+P-("O*,)e?G"'2+3$'$'*%718)Ł$>18)Ł"%/<5&(a;<G?G25+N?G1
:
/J/@"'j8+3)-(1!+3/n$'+3<G1
-("!~B&("H<=*K*,)*J$'*,+3/,4O"%)B?G"M/,+3<t-(18<
JhFt`bBlF=:POiAX[xFH:
<G"!"%)$'&"%)e?G25+3) 4U&(A$>"'2$'+3)+3<
c
w
|
dC/,+
"%/,*,46*J)+3$'*%718)p-("t/,+3<`-(18<L-*,<=/,1#$'+3$'*@18)"%<?=*@"%)"U/,&j8+N2L-("U0132546+6"%<=FQ18)B?7+3)("%+
:
<=*J) )("%$>"%<5*,-+3-
-("g&)+t"%)"'2=j7
W
+O~#&("X+3$>?=*@h3"g"%/fiF2=1$>"%<G1(D
 ,  3	!Ífffl
# 	ffi
ffB


ffB%%ffzffi
 !;
  .
keRgh^S`b\jVU?fpb`RgP
[
_e{iUDS`_DS`U?a^qc_<kGRFS`UDT
]
U?S"keRgh^WeS`U?jVU?fp_ch
]
PiUDkeR>R*S\SmU?h> 	wOQS"TYUXS`T
]
S`_DkeR3SmUDR*PeRga^qeY
Z
U
R*SVYU?h
[
b`T*U8h^RFa^R*U?S`b\jVUDkeR_caCffiUDh^b\f8b\SmU?a~U8SmUDT*_cPGeq
]
anUXT*bsY_?PU?P
[
Rga^b`_?a* 5_ch5b`P
[
Rga^RghnUfiT*U?S`T
]
SmU?alh^b\f 
WeS\R*fpR*P
[
R(SmURgPeR*aCqiY
Z
UkeR²b\P
[
R*a^U?T*TgbsY_cPkeR²S`Ukeb\h^S`_TVUXT*bsY_?P 	 T*_cPÍS`U?hp_
[
a^U?h
[
a^R*h8keb`hCS`_TVU?Tgb`_cPGR*h*{
keRgW$RgPekeb`RgPeke_8keR3SmU<qcR*_?f8R
[
a*Y
Z
U.keR3SmU<T*_?PGiq
]
a^U?T*bVY_cPR*P
]
PeT*bVY_cPkeR3h
]
W$_chCb`TgbsY_cPR3b\PeT*S
]
ocRgPeke_
[
UXf.ebwYRgP(S`Upb\P
[
R*a^U?T*TgbsY_cPWR*a^bVY_ckeb\TVUDT*_cP(R*S"h
]
Gh
[
a^U
[
_G5º_ch}cRgT
[
_ca^RghkeRF¤
]
a^q?R*a^h5keRS`U?h}keb`hCS`_TVU
T*b\_cPeRgh 	Ío
,
h^_?Pfib`q
]
U?S`Rgh*{coDh
]
R*PGR*a^qeY
Z
U3keR5b\P
[
R*a^U?T*TgbsY_cPpR*hŁW$_?a¸S\_
[
U?P
[
_FR*S_cW
]
R*h
[
_keRgSh^R*q
]
Peke_
[
YRga^fpb`Pe_<RgP(S`U<R*T
]
U?T*bVY_cPÀeÖÀGº%UDR*PGR*a^qeY
Z
U<keR3b`P
[
RganU?TgT*bVY_cP|
]
R*kiUpR*P
[
_?PeT*Rgh
;
(


ÏS\P
1&1
fl
1	

½T*_ch
8

	
!ÌT*_ch
8



½Õ

T*_?h
µD
´
!D

Àe ª 
ke_cPGkeR²Õ   Õ¨ #§

8
ÅOQPSmUiq
]
anUÀG ffh^Ra^R*WGa^R*hCR*P
[
UÌS`UkGR*WR*PekeRgPeT*b`UkeR(R*h
[
URgPeR*aCqiY
Z
UkeR
b`P
[
R*anUXT*T*bVY_cPR*SVYU?h
[
b`TVUBRgP
]
PGT*bsY_?PkGRpS`UBW$_?h^b`TgbsY_cPkeRDS`UBkeb`hCS`_TVU?TgbsY_cP 	F{WiU?anUkebR*aCR*P
[
Rgh>XU?S\_ca^Rgh
keR>SmU<keb\h
[
UXPeT*b`UDb\Peb`TgbmU?S8RgP
[
a^RU?f.iU?hFÎÐut
t
ÐÑwvJxzy ÐÑwÊ
_keRgf8_chl_cehCR*a?UXalT!Y_cfp_8S`UDWGa^R*hCR*PeTgbmUDkeR
SmUpkeR*WGa^R*hCbsY_cPkGRSmUpkeR*aCR*TdiUBaCR*k
]
T*R<keR>_ca^f8U8RwR*T
[
b\XUfiS`U8iU?aCa^RganUfikeRFkeb`hC_TgbmU?TgbsY_cPkeR.S`UÎÐut
t
Ð
ÑwvixzykeRFSmU8b\j*|
]
b\R*a^keUG{ diUXh
[
U
[
U?S%W
]
P
[
_kGR.diU?TgR*a^S`U8keRghnU?WeU?a^RgT*R*aWeU?anUfihCR*WiUXanU?Tgb`_cPeRghR*P
[
a^R.RgS`SmUXh
h
]
iT*b\R*P
[
Rgf8RgP
[
RFaCR*k
]
T*b`keU?h*¸OQS!keRgh^S`b\jVU?fpb`RgP
[
_.keR3S`U.keb`hCS`_TVU?TgbsY_cPBhCRWea^RgT*b\Web
[
U.diU?h
[
U<S`S`RgqU?arUDS`U
U?Peb\|
]
b`S`U?T*bVY_cP<T*_cPfiSmU3_
[
a^UGQOQh
[
RT*_?f8W_ca
[
U?fpb`R*P
[
_>W
]
R*keR5RwWeS\b`TVUXaŁS`U>_cGh^R*aXU?T*bVY_cPfiRGWR*aCb`fpR*P
[
UXS
keR
]
PiUDkeR3SmUXh~a^RVUXT*T*b\_cPeRgh*
&('& Í-c:254^/H4J:F7E , @, 	>-?: K¦,.@I984^=<,8KJ,.@I9.: 984J@LK¦,B2M03254"6,fi7
,
]
U?PGke_h^RMfpR*PGT*b`_?P}Y_RgP<R*SWea^b\f8Rga
T*U?WY
Z\[^]
S`_5SmUlb`fpW$_ca
[
U?PGT*bmU~|
]
R
[
b`RgPeR*P.S\_chkGRgR*T
[
_chh
]
WR*aiT*b`U
S`Rgh5hC_ceaCRFS`U?h}Wea^_cWGb`R*keU?keR*hlkeRFT*a^RgT*b\f8b\R*P
[
_e{ihCRFTgb
[
Y_8S`UpW_ch^b\eb`S\b`kiUXkkeR
]
hnU?aYR*h
[
_ch5T*_cfp_8TgR*P
[
aC_ch
keRP
]
TgS`RVUXT*bsY_?P®Wea^RwR*a^RgP
[
R? RBR*h
[
UffiUXPeR*a^U²W
]
RgkeR*PËU?WeaC_fl?R*TdiUXa^h^RWiU?a^UqcR*PGR*anUXa<h
]
WR*aiT*b\R*h
PiU?PG_Rgh
[
a
]
T
[^]
anUXkiU?h~_.keb\a^b\qcb`aR*S$f8_ke_FkeRT*aCR*T*b\f8b\R*P
[
_GLOQS!_cf.iU?aCkeR*_bsY_cPeb\T*_Fh^_ceaCRSmU>h
]
WR*a 
T*b\R	
]
¦ÈcÈ flPG_chM_?aCR*T*R5SmU>W$_chCb`eb\S`b\kiU?kDkeRfp_keb\iT*U?aR*S$R*h
[
U?ke_.kGRSmU3h
]
WR*aiT*b\RT*_?PBSmU>T*a^R*U?T*bVY_cP
T*_?P
[
a^_cS`U?kiUpkeRkeRwR*T
[
_chW
]
P
[n]
U?S\R*hTg_cfp_fih^_?PSmU?hlkeb\h^S`_TVUXT*b`_?PeR*hleb`kGb`fpR*PehCb`_cPiUXS`R*hg uP
[
R*aCR*h^U?ke_ch
W_caT*_cPe_T*RgaR*SWiU?WR*Si|
]
RlW
]
RgkiU?P3
]
qU?aSmU?h5ÎÐut
t
ÐÑwvJxzy ÐÑU?P
[
RlR*SiTga^R*Tgb`fpb`RgP
[
_e{deRgf8_ch¸a^R*U?S`b\jVU?kG_
RwWR*aCb`fpR*P
[
_chkeRBRgXU?W_ca^U?T*bVY_cPÌkeRBWR*|
]
RPiU?h.T*U?P
[
b`keU?keR*hkeRB_caC_keRgSr_caCkeR*P®kGRBT*RgP
[
YR*hCb`f8U?h._
kŁYRgT*b`f8U?h~keR3fp_cPe_TVU?WeUŁh^_?ea^R>SmU.h
]
W$RgaCiTgb`R3T*_?PÌÎÐut
t
ÐÑwvJxzy ÐÑw

]
anUXP
[
R<S`_chWea^b\f8Rga^_chRgh
[
U?keb`_?hkeR*SLTga^RgT*b`fpb`RgP
[
_de_cfp_R*Web
[
UzbmUXS
hC_cea^R
]
PiUh
]
WR*aiT*b\RpTg_cP
keRwR*T
[
_ch>R*h
[
a
]
T
[n]
a^U?S`RghFT*U?ea*Y
Z
UBR*hCW$RganU?aFU?S\q
]
Pe_keRpS`_?hh^b`q
]
b`RgP
[
R*h3a^Rgh
]
S
[
U?kG_ch*{"keRgW$RgPekeb`RgPeke_keR
SmUXhTVU?a^U?T
[
R*a*Y
Z
h
[
b`T*U?hkeRgSLh^b\h
[
RgffiUW_caRCRgf8WGS`_e{!kGR<SmUfiRgPeR*aCqiY
Z
UBkeR<kGb\
]
hCbsY_cPkGR*SQU?k~YU
[
_cfp_ffi~o²keRgS
RwWR*aCb`fpR*P
[
_((X
]
C_8kGRFUXk}YU
[
_?f8_chg{
[
Rgf8WR*a^U
[n]
anU<keR3SmU.h
]
W$RgaCiTgb`RX{iR
[
TX\¹w»
 cp	"!ffii!; %
p"iÍ%fffl%fffi%% "
ffc»
]
P(U?k}YU
[
_cfp_<keb\
]
PekebwYRgPeke_chCRW$_?a~SmU.h
]
W$RgaCiTgb`R>W
]
R*kGR>RgPeT*_?P
[
anU?aCh^R>k
]
a^U?P
[
R>h
]
f8b\qcanU?TgbsY_cP
Tg_cP
]
Pe_>_>fYU?hQUXk}YU
[
_?f8_chLoF_ca^f8U?a
]
P8PY
]
TgS`Rg_T*a*Y
Z[
b\T*_kiU?PGke_3S
]
qUXaQU
]
PiUb`hCSmU|
]
R}W$_?h
[
R 
aCb`_caCf8RgP
[
RTga^R*TgRT*_cPS`US`S\R*qUXkiUFkeRP
]
Rgc_?h5UXk}YU
[
_?f8_chgQOQPR*h
[
Rfp_ke_keRT*aCR*Tgb`fpb`R*P
[
_e{S`U
_caCffiUXT*bsY_?PkGR
]
PPY
]
T*S`Rg_fiTgaVY
Z\[
b`Tg_8Pe_
[
b\R*PeR>W$_?a5|
]
YR
[
R*PeRgaS
]
qU?a}h^_?ea^R
]
P²keRwR*T
[
_h
]
WR*afi
iTgbmU?S¦{GhCb`Pe_D|
]
R3R*h}fYU?h~eb`RgPkeR*eb\ke_pU<SmU?h X
]
T
[^]
U?T*b\_cPeRgh5Rgh
[
UXkY
Z
h
[
b`T*U?h~R*PSmU.kGR*PehCb`kiU?kkeRgS
qUXhkeRDU?k}YU
[
_cfp_ch*³b

]
R*anUYRgh
[
RDRgSLTVU?hC_R*PP
]
R*h
[
a^_RwWR*aCb`fpR*P
[
_e{
[
anU?hSmUBRgXU?W_ca^U?T*bVY_cP
_cGh^R*aXU?aVY
Z
U?f8_?hrSmUFT*_Rwb`h
[
R*PGT*bmU.kGRpÎÐut
t
ÐÑwvJxzy ÐÑ¸Rb`h^S`U?hrkGR3U?k}YU
[
_cf8_?h*{GWR*aC_<R*h
[
U?hY
]
S
[
b`f8U?h
Pe_DPeRgT*RghnU?aCbmU?fpR*P
[
RU?PGT*SmUXkiU?h<RgP(S`U?h~WeaCb`fpR*anUXh*
  
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
µp	"!ffii!; %i	$."i%fffl%fffi%% "
ffc»
S`U8_ca^f8U?TgbsY_cPkeR
]
PPY
]
TgS`Rg_BT*a*Y
Z\[
b\T*_e{R*P?R*jDkeR.kGR*R*a^hCRpUfiSmU?h X
]
T
[n]
U?Tgb`_cPGR*hR*h
[
U?k!Y
Z
h
[
b`T*U?h
keRgSŁqcU?hFkGRBU?k}YU
[
_cfp_ch3Rwb`h
[
RgP
[
RBR*PSmUh
]
WR*aiT*b\RW
]
P
[
_U?P
[
R*a^b\_ca{
W
]
R*keRfi_T
]
a^aCb`a3Wea^R 
Rga^R*P
[
R*fpR*P
[
RFR*PT*b`Rga
[
_ch5W
]
P
[
_chkeRwR*T
[
_chn}ke_?PekeR>SmU<Wea^_?iU?eb\S`b`keU?kkeR>|
]
R
]
P(U?k}YU
[
_cfp_
|
]
RgkeR<U?PeTgSmU?kG_fiR*hffiUVoc_?a*5OPRgh
[
R.TVU?hC_e{ S\_chlPY
]
T*S\R*_chlT*a*Y
Z\[
b\T*_chlh^RF_ca^f8U?Ph^_ceaCR.keRwR*T
[
_ch
W
]
P
[^]
U?S\R*h*{|
]
RRgPfiP
]
Rgh
[
aC_.TVUXh^_hCR*a*Y
Z
U?P8SmU?hkeb\h^S`_TVUXT*b`_?PeR*heb\keb`fpR*PehCb`_cPeU?S`Rgh*{?ocUFh^R*U?PBb\Pekeb 
b`k
]
U?S`RghL_3R*P<_caCffiUkeR>ÎÐut
t
ÐÑwvJxzy ÐÑw
OQP8Rgh
[
R}T*U?h^_3_cehCR*a?UXaVY
Z
UXf8_chkeR~P
]
Rg?_ÎÐut
t
ÐÑwvJxzy ÐÑ
Rpb`hCSmU?h3keR8U?k}YU
[
_cfp_ch*{"WR*a^_(R*h
[
_chÒY
]
S
[
b`fp_chh^_?ea^R8SmU?h3WeaCb`fpR*anUXh*{"|
]
b`j!YU(R*PU?S`q
]
Pe_keR8h
]
h
R
[
a^Rgf8_chg{ike_cPekGR>aCR*hCb`keRgP(S`U?h~keb`hCS`_TVU?Tgb`_cPGR*h*
©G   L"	!! 
!

"!Ëffs		Ì 	 "!Ë%ffz%ff<%
 "ffc»
_
[
anUW$_chCb`eb\S`b\kiU?k®R*h8|
]
RU?P
[
R*hfikGR²T*_?f8RgPejVU?a8UTga^RgT*R*afib`h^S`U?hDkeRUXk}YU
[
_?f8_chg{rkeRghnU?WeU?a^Rgj
T*U?PWeaCb`fpR*aC_S\_ch<keRwR*T
[
_chfikGR(S`Ub\a^a^U?kebmUXT*bsY_?P! R*hCW
]
YR*h
[
RgPekea*Y
Z
US
]
qU?a<S`UP
]
T*S`R*U?T*bVY_cPËo
Tga^R*Tgb`fpb`RgP
[
_.keRS`U?hMb`hCSmU?hg{G|
]
RW
]
R*keR3_T
]
aCa^b`aŁW$_?a~T
]
U?S\|
]
b`RganUkeRS\_chMke_?h~f8RgTVU?Peb\h^fp_ch~U?P&
[
R*a^b\_ca^Rgh*QÊ%_kGaVY
Z
UTga^RgT*R*a¸W_caQP
]
T*S\RVU?TgbsY_cPDde_cfp_cq
YRgPeRVU{_
[
U?f.ebwYR*P<R*h¸W_ch^b\eS`RM|
]
RlT*aCR*Tgb`R*a^U?P
hC_cea^R caCR*h^b\k
]
_ch ²keR²ÎÐut
t
ÐÑwvJxzy ÐÑ5Pe_²Tg_cf8WGS`R
[
U?fpR*P
[
R<RgS`b`fpb`PeU?kiU?hg 	ÓR
[
a^RgffiU?keU?f8RgP
[
R
iUs^U?hQke_chCb`hLkeR~RwXU?W$_?anU?TgbsY_cP.PG_
[
U?a*Y
Z
U?fp_ch
]
PiUkeb\h^fpb`P
]
T*bVY_cP.RgPpRgSGPY
]
fpR*aC__R*PDSmU5S`_cPeq?b
[n]
k
fpR*keb`U5keRrSmU?hMÎÐut
t
ÐÑwvJxzy ÐÑw 	 ke_?h^b`hU?S`q?_f8Uso?_ca^Rgh*{heY_cS`__?eh^RgaCXU?a*Y
Z
U?fp_ch
b\h^S`U?hkeRMU?k}YU
[
_cf8_?h
o|
]
b`j!YUpUXS`qrY
]
PaCR*h
[
_8kGR>S\_ch~keRwR*T
[
_ch}b`Peb\T*b`U?S`Rghw
OQPÒS`Uiq
]
anUÀe²hCRf
]
R*h
[
a^UR*SMUXh^WR*T
[
_qcR*PGR*anUXSrkeRS`U(h
]
W$RgaCiTgb`RU?P
[
Rgh.okGR*h^W
]
YR*hDkeRBS`U
RgXU?W_ca^U?T*bVY_cP!³R_cehCR*aCXUR*PÒSmU(Wea^b\f8RganU²b\ffiU?q?R*PÌS`URwb`h
[
R*PGT*bmUkeRÎÐut
t
ÐÑwvJxzy ÐÑw³_cGa^RR*h
[
U
fpb`h^f8U²h
]
W$RgaCiTgb`Rh^RRw?UXW$_ca^U?a^_?PËUXWea^_Vb`f8U?kiU?fpR*P
[
RÈG fp_cPe_TVUXWiU?h<keR_caC_e{Qo®R*SMaCR*h
]
S
[
U?ke_
|
]
R*keUfiRwW
]
Rgh
[
_BR*P(SmUDh^R*q
]
PekiUpb`f8U?qcR*P {
[
_cf8U?kiUDW_T*U?h}de_canUXh5keRgh^W
]
YR*hkeR>SmUDWeaCb`fpR*anUŁ¯%_kG_ch
S`_?hQkeRgRgT
[
_?h¸b\Peb`TgbmU?S\R*h
diU?PDkeR*h^U?WiU?aCR*Tgb`ke_3oÍY
]
Peb\TVU?fpR*P
[
Rrh^R~cRgPfib`hCSmU?hkeRlU?k}YU
[
_cf8_?h*LOQSeaCR*h
]
S
[
U?ke_
f
]
Rgh
[
anUD|
]
RFS`UDS\S`RgqU?kiU.keRFU?k}YU
[
_cfp_ch}UDSmU<h
]
WR*aiT*b\R3keRgRgT
[n]
_chnUfiaCR*qcRgPeR*a^UpRgP²WeaCb`fpR*a~S
]
qU?a~RgS
kiU Pe_WGa^_k
]
T*b\ke_W$_?aR*SQ_cf.iUXa^keRg_e{WiU?a^UBWiU?hnUXa>S
]
R*q?_US`UBP
]
T*S\RVU?TgbsY_cPoTga^RgT*b`fpb`RgP
[
_keRDSmUXh
b`hCSmU?h3_cGh^R*aXU?kiU?hg  5_(h^RB_?eh^RgaCXU²Peb\PeqMY
]
PanU?h
[
a^_²keR*S¸kiU Pe_b`Peb\T*b`U?SJfiOSŁqU?h>eb`kGb`fpR*PehCb`_cPiUXSLkeR
U?k}YU
[
_cfp_chrRb`h
[
R*P
[
RRgPSmUFh
]
WR*aCeT*b`Rk
]
anU?P
[
RSmURw?UXW$_ca^U?T*bVY_cPBWeaC_scR*RkGRYU
[
_cfp_chrUSmUT*U?WiU.deR 
GU?qc_cPeU?SJ{e|
]
R3h
]
a^R
]
PRwT*Rgh^_BkGR3XU?T*U?P
[
Rgh
[
anU?h}RgS$_cfiU?a^kGR*_DbsY_cPGb`T*_GQº"U<XYUXT*b`S b`PeTg_ca^W_canUXT*bsY_?P
keRpR*h
[
_chU?k}YU
[
_cf8_?h
[
b`RgPeRDS
]
qUXa>WGa^_ciUXeS`Rgf8RgP
[
R8RgPS\_ch3W
]
P
[
_chFke_cPekGR8Rgh
[
R8RwT*Rgh^_RghFf8UVoc_cag{
R*hlkeRgT*b`ag{R*P²S`U?h~keb\h^S`_TVUXT*b`_?PeR*h~eb\keb`fpR*PGh^b`_?PiU?S`RghM_pR*P²h
]
hUXS`a^RgkeR*kG_ca^Rgh*ŁUDfpR*PeTgb`_cPiUXf8_ch~RgP²RgS
U?WiUXa
[
UXke_>©G¹©3SmUW_ch^b\eb`S\b`kiUXk!{?UXW$_soUXkiUFW_caQh^b\f
]
S`U?T*b\_cPeR*hkeR5kGb`P}YU?fpb`T*Uf8_?S`R*T
]
SmUXa
oD_cehCR*a?UXT*b`_
PeRgh~RwW$Rga^b\f8RgP
[
U?S`Rgh*{ekGR|
]
R
]
PU?k}YU
[
_cfp_.R*PS`Uh
]
WR*aiT*b\R 	
]
ÈcÈG flh^Rd
]
PekiU<Rb\PeT*_caCW$_?a^RU.S`U
TVUXWiU8deRGU?qc_cPiUXSJMOQh
[
RdGR*Tde_BW
]
R*keR>cRga^h^R>UVc_caCR*T*b\ke_fiW_ca}SmUDRwb\h
[
RgPeT*b`U8RgP²SmUXhlb\PefpR*keb`U?T*b\_cPeR*h
keR
]
PiUkeRgPeh^b\kiU?kh
]
WR*aCeT*bmUXSQa^R*k
]
T*b\kiUG{"qcanUXT*bmUXh3US`U?hpÎÐut
t
ÐÑwvJxzy ÐÑw
,
_cPS`UBb`PeTg_ca^W_ca^U?T*bVY_cPkeR
S`_?hU?k~YU
[
_cfp_ch5U?S"h
]
Gh
[
a^U
[
_fideRwGU?qc_?PiU?S%S`_chlkeb`W_cS\_ch~?UXPU?T*_?a
[
YUXPeke_chCRdiU?h
[
UfikGR*hnUXWiU?a^RgT*Rga*
Y
OQh
[
R
R*h_
[
a^_RuCR*fpWeS`_kGR<f8_sb`fpb`RgP
[
_
[
b`W_FK
u
vNMPOkeR
]
PiUkeb\h^S`_TVUXT*bsY_?P²eb\keb`fpR*PehCb`_cPeU?SJ{R*PR*h
[
RDTVUXh^_
W_caQSmUb\PeT*_?a^W_canU?TgbsY_cPkeRlU?k}YU
[
_cf8_?hQU?SePY
]
TgS`Rg_keR}SmUkeb\h^S\_T*U?T*bVY_cP!%OQP8RgSeTVU?hC_3keR}SmU_caCffiU?TgbsY_cPFkeR
]
PiU(ÎÐut
t
ÐÑwvixzyi{GRgSf8_sb`fpb`RgP
[
_
[
b\W$_DTgS`b`fBR*h5U<SmU<b`PcRga^h^UG{iW$_?a~SmU<b`PeTg_ca^W_ca^U?T*bVY_cPBkeRXU?TVUXP
[
R*hg
C5PiUlcR*j~|
]
Rrh^RrS\S`RgqU5U
]
PiUkeR
[
Rga^fpb`PiU?keU5keRgPeh^b\kiU?k.RgP<SmU}TVU?WiU5deRwGU?qc_?PiU?SJ{XSmUlb`PeTg_ca^W_canUXT*bsY_?P
keR5f YU?h¸U?k~YU
[
_cfp_choU>Pe_RghrW_ch^b\eS`R~o
[
b\R*PeRlS
]
qcU?aR*P
[
_cPGT*R*hrSmU3P
]
T*S`R*U?T*bVY_cP8opTga^R*Tgb`fpb`RgP
[
_FkGRSmUXh
b`hCSmU?hg
,
_cfp_oUhCRlfpR*PGT*b`_?P}Y_3U?P
[
Rgh*{ffiR*hW_ch^b\eS`RM|
]
RBYRgh
[
UXh¸P
]
TgS`RgR*Pph^_ceaCR}keRgRgT
[
_?h¸aCR*f8U?PeRgP
[
R*h_
ÎÐut
t
ÐÑwvJxzy ÐÑŁPe_8RgS`b\f8b\PiU?kiU?hŁT*_cfpWeS\R
[
UXf8RgP
[
R?OQPb\h
[
UpkeR3S\_ch~a^Rgh
]
S
[
U?ke_?hl_?
[
RgPeb`ke_?h*{iW_keRgf8_?h
keRgk
]
T*b\afi|
]
R(SmUiU?a^aCR*a^UR*PGR*a^q
YR
[
b\TVU|
]
R
[
b\R*PeR|
]
R²h
]
W$RganU?a
]
PÍU?k~YU
[
_cfp_WiU?anUb`PGT*_caCW$_ca^U?a^hCR
U?SPY
]
TgS`R*_keR
]
PiU(kGb`h^S\_T*U?T*bVY_cP!{RgPÌTVU?hC_²keR8Pe_²hCR*aFP
]
SmUG{%R*hFh
]
iTgb`RgP
[
R*fpR*P
[
RfiiUfl^U(Tg_cfp_(WiUXanU
W_keRgah^Rgah
]
W$RganU?kiUU
[
R*fpW$RganU
[^]
anUfiU?f.eb\R*P
[
RX3º"_fi|
]
R<keR*hCT*_cPe_T*Rgf8_?hW$_ca5R*S
f8_cfpR*P
[
_BR*hhCb
 ,  3	!Ífffl
# 	ffi
ffB


ffB%%ffzffi
 !;
  
 fifffi  "%<G?=+3<C*J4 7+Nj3"%)("%<X-"/,+p<=&FQ"'2=f$'*@" Y&
c
3(kVdg/@"%<X<G"'F;+N25+p&;) *,)B?G"'2=hS+3/,1.-("
?=*@"%4OFI1-("U+NF2=1 	*,4+3-+34O"%)B?G"U&);+6(1325+D25+3<L/,+6j3"%)("'2+3$'*%718) -"
JhFt`bBfFH:POiAX[xFH:
4O"%-*,+3)B?G"
aI184Xa;+N2-("'1*%718)*J$>1
c
<=*@j8&*@"%);-(1O/,+t2="%$>"'?=+P+Na;*@?=&+3/dH/,+$>184OF2=13a;+3$'*V718)p-("X<=&p"
	*,<=?G"%)$'*,+
c
*
T
~#&*@"'25-+ed
:
<=+3$'+34618<./,+ 4U&("%<G?G2+ -("%/X  
"'hS+NFI1325+34618<.<G13a25" "%/,/,+ &)+ FI"%~#&(" )+
$'+3)e?=*J-+3-!-("Y13251
:
-("%/;132-("%)!-("L&;)+X-K7"%$'*,4+U-"L4O18)1#$'+NF;+D Y)+C13a;<G"'25hS+3$'*%718)!*,);4O"%-*,+N?=+
c
-("'2="%$+edP-("%4U&("%<G?G25+ $m7184O1 /,+3<
JhFt`bBfFH:POiAX[xFH:
+3) -("%<=+NF+N2="%$'*,-(1  "%)
/,&(j8+N2H+NF;+N25"%$>"%)
*,<=/,+3<-(" +3-7+N?G184618<'Dxfi19"
	#F/,*,$'+34O18<FQ132P/,+A*J)$>132=FI1325+3$'*%718) -"
7"%<G?G18<!+3/)`7&;$'/@"'19-(" /,+3<
-*,<=/,1#$'+3$'*@18)"%<U~#&("!0132546+3) /,+3<
JhFt`bBlF=:POiAX[xFH::
<=& +3$>132=?=+346*,"%)e?G1A46"%-*,+3)B?G"
MWROGdwHOc[L|
/,+
FI18<G?G"'25*@132-"%<=+NF;+N25*,$'*V718)H-("g/,+3<46*J<=46+3<'D&("'j31?=*@"%)"g/,&(j8+N2/,+O)#&$'/@"%+3$'*V718)HH$>2="%$'*,46*@"%)B?G1
-("t/,+3<`*,<=/,+3<'D`+!-*J<G?=*,)B?=+61325*@"%)B?=+3$'*%718) -("t/,+M2="%$>18)<G?G2&$'$'*%718) "%)Ł/,+3<`*,4 7+Nj3"%)("%<`<G"t"
	F;/,*,$'+
FI132L/,+2=13?=+3$'*%718)Ł)(1P$>18)e?G2=18/J+3-+!-("%/FI132=?=+34U&("%<G?G2+3<Y$'*,/7
W
)-(25*J$>16-&(25+3)B?G"C/,+M+NF2=1 	*,4+3$'*%718)
-("%/fi46*J<=4O1O+6/,+tF;&;)e?=+O-("%/ AD
  
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
 fiffffifl m Y<GFI"%$>?G1Ł~B&"6F2="%<G"%)B?=+ /,+p<=&(FI"'2GfQ$'*@" Y&
c
3(kVdv?G25+3<U&)+.-(18<=*,<C-("6aI184tR
a;+N25-("'1t*%718)*J$>1U-("`+NF2=1 	*J46+3-+34O"%)B?G"gD,k  EDo/Qj325+3-(1O-("`-("%<G1325-("%)P"%<r46+V3132
:
$>18)H/,+
$>18+3/@"%<=$>"%)$'*J+gt$>184Xa;*J)+3$'*%718)O-("/,+N25j8+3<
JhFt`bBfFH:POiAX[xFH:
t-*,<5/@1#$'+3$'*,18)("%<<=&("%/@?=+3<E~B&("iF&("'a;/,+3)
/,+U<=&(FI"'2Gf$'*@"3D132i13?G2=1O/,+3-(1
:
$>1846*@"%)
T
+3)H+U+NF+N2="%$>"'2*,<=/,+3<K-("LhS+3$'+3)B?G"%<
c
4 7+3<oF;2=130&;)-+3<d
JhFH[QBDA
-"U/,+3<`+3)B?G"'25*@132546"%)e?G"t"
	(*,<G?G"%)B?G"%<
JhF`bBlF=:=OQAC[xF=:
Dn+N2="%$>"%) <G"'2 7"%<G?=+3<v/@18<LF;&)B?G18<`-("
)B&;$'/@"%+3$'*%718)HF25"'0"'2="%)B?G"X-("g/J+3<iF25*,46"'25+3<'D
SmU8b`PeTg_ca^W_canUXT*bsY_?P(Rghkeb`aCR*T
[
URgSLU?k~YU
[
_cfp_BhCR.d
]
PekeR<RgPR*SLfpb`hCf8_pPY
]
T*S\R*_BkGR.SmUfikGb`h^S\_T*U?T*bVY_cPM_
b`PGkeb`aCR*T
[
UG{ W_ca5b`P
[
Rga^TVUXf.eb`_R*SU?k}YU
[
_cfp_Bh^R.d
]
PGkeRDR*PSmUXhb`PGf8RgkebmU?Tgb`_cPGR*hlkeR<SmUfikGb`h^S\_T*U?T*bVY_cP(o
W_ca~keb\
]
h^bsY_?PkeRFb\P
[
R*aCTVU?feb`_<keRgP
[
a^_pkeR3SmU.T*U?WiUDdeRwGU?q?_cPiU?Sh
]
PY
]
TgS`Rg_8UXTVU?iU<keRgh^WeS`U?jYUXPeke_chCRsw
&('
	  ;>2K¦:03254"6,fi7  2-?:254C/H4N:>7E!, 9.: KJ0@ 4N@LK¦0@ 9.: 5032M0.7E :@
ŁU.deRgf8_chrf8RgPeT*b\_cPiU?ke_R*PU?S`qrY
]
Pfifp_cf8RgP
[
_.|
]
RRgP_
[
a^_?h
[
a^U?iUflC_chrh^b`fpb`S`U?a^RghŁhC_ceaCRh
]
WR*aiT*b\R*h
keRFf8R
[
U?S\R*h*{RgS
aCR*h
]
S
[
UXke_B_cehCR*a?UXke_BR*h5SmUpU?WiU?aCb`TgbsY_cPkeRb\h^S`U?h5kGRFXU?TVUXP
[
R*h
[
anUXhiUfl^UXhke_chCb`hlkeR
_cf.iU?aCkeR*_bsY_?Peb`Tg_eÒÊ
_capS`_|
]
R²Tg_cPeTgb`R*aCPeR(UP
]
Rgh
[
aC_
[
anU?iUsC_e{Ł?R*a^Rgf8_?h8|
]
RYR*h
[
U?hpq
]
U?aCkiU?P
]
PiURgh
[
a^R*TdeUaCR*S`U?T*bVY_cPÌT*_?P®SmU?hBÎÐut
t
ÐÑwvJxzy ÐÑwOP®RwR*T
[
_e{
]
P®Tg_cf8W_ca
[
U?fpb`RgP
[
_²UkGR*h
[
U?TVUXa.keR
SmUXhÎÐut
t
ÐÑwvJxzy ÐÑDR*hfiR*S|
]
Rf
]
R*h
[
anUXPÅUke_chCb`h
]
PÍW_T*_Ìf8UVoc_caCR*h*{lkeRgS_caCkeR*PÍkeRÈG\  (ºrOQS
U?hCW$RgT
[
_<q?R*PeRganU?S$|
]
Rf
]
Rgh
[
a^USmU>h
]
WR*aiT*b\R
[
a^U?hrRgh
[
U.kG_ch^b\hMU?WiUXa^R*TgRR*PS`U>iq
]
anUGQ³R_cehCR*a?UXP!{
U?keRgf YUXhkeRFSmU?h.ÎÐut
t
ÐÑwvJxzy ÐÑro²kGb`h^S\_T*U?T*b\_cPeRgh5b\Pekeb\b\k
]
U?S\R*h}R*PeTg_cP
[
a^U?kiU?hU8f8RgPe_ca^Rghke_?h^b`hg{ b\h^SmUXh
keRMXU?T*U?P
[
R*hQTg_cP
]
PiUWGa^_?
]
PGkeb`kiUXk<keR}µÖÈ	c³
]
U?PeTd
]
anURghQqcR*PeRganU?S\f8RgP
[
R
]
P<WR*aCb`_ke_Tg_ca
[
_keR
SmUaCR*Tg_cPeh
[
a
]
TgT*bVY_cP!{U
]
Pe|
]
R}S`UWea^_cS\b\RganU?TgbsY_cPFkeR}keRgRgT
[
_?hoR*SikeRgh^_caCkeR*P8U?T
]
f
]
S`U?ke_W
]
RgkeR}diU?TgR*a
XU?a^b`U?aLRgh
[
R~XU?S\_ca*
º"U
[
anU?PGh^b`TgbsY_cP<kGR*SiR*h
[
U?kGb`_3R*PpR*Se|
]
RY
]
Peb\TVU?fpR*P
[
R~R*PeTg_cP
[
anUXf8_chQkGb`h^S\_T*U?T*b\_cPeRgh
eb\keb`fpR*PehCb`_cPeU?S`RghU?SW
]
P
[
_RgPDR*SG|
]
R}UXWiU?a^RgT*RgPpS`U?hLb\h^SmUXh
keRMXU?T*U?P
[
RghQh^R~TVUXanU?T
[
R*aCb`j*UW$_ca
R*SedGR*Tde_
keRD|
]
RYR*h
[
U?hÒY
]
S
[
b\ffiUXhh^b\R*fpWea^R<Tga^RgT*R*P ÎÐwy
t
x.keRDSmU?hkeRgWea^Rgh^b\_cPeR*hg³RDW
]
R*keR8UXiaCffiU?a|
]
RpSmUXh
ÎÐut
t
ÐÑwvJxzy ÐÑQhC_cPT*RgP
[
a^_chrkeRP
]
TgS`RVUXT*bsY_?PfiopT*a^RgT*b\f8b\R*P
[
_FWea^RwR*a^RgPeT*b`U?S WeU?anU>SmU?h¸b`hCSmU?h¸keRXU?T*U?P
[
R*hg
C5PiURwWeS\b`TVUXT*bsY_?PWeU?anUR*h
[
R8T*_cfpW$_?a
[
UXf8b\R*P
[
_hCR8W
]
R*keRpR*P
[
RgPekeRgaa^RgT*_caCkiU?PekG_²|
]
RpSmU?hpÎÐ
t
t
ÐÑwvJxzy ÐÑh^_?PBa^Rgqcb`_cPGR*hrkGRSmU>h
]
WR*aiT*b\RT*_?P
]
PiU.UXS
[
U>keR*PGh^b`keU?kBkeRXU?T*U?P
[
Rgh* ŁUh^U?$Rgf8_?hr|
]
R
    i 
!%o	

 Í%Ì
ff8
	fffl"ff  
 fiffffiflfl Y<GFI"%$>?G1 ~B&("M4C&("%<=?G25+./,+.<=&(FI"'2Gf$'*@" L&
c
3(kVdX$>18)
JLF`bBlF=:=OQAX[5F=:
?G25+3<U&)
/,*@j3"'2=1H$'+3/@"%)B?=+346*@"%)B?G1(D  &$5;+3<X-("O"%/,/J+3<v+NF;+N2="%$>"%)A-"%$>1325+3-+3<g$>18) +3/,jK7&) $>18)B?=+346*,)+3)B?G"
"%)M<5&<"
	?G2="%4O18<
:
b=&<G?G1g"%)M"%/F;&)B?G1C-(18)-"<G""%);$'&("%)e?G2+3)M/,+3<o-*,<=/,1#$'+3$'*@18)"%<a;*,-;*,4O"%)<=*,1NR
)+3/@"%<'D 1-(2V7
W
+t?G2+N?=+N25<G"X<G"'2Y&)+O*,4OF&(2="
T
+t<G"'j32="'j8+3-+M-("%/mh318/,&;4O"%)!1&)!j8+3<Y+3-<G132=a;*J-(1(D
R*PDS`Uh
]
WR*aiT*b\R~S`b`Ga^RMkeR~kGRgR*T
[
_chS`UU?qcS`_?f8RganU?TgbsY_cPFkeRMXU?TVU?P
[
R*hkiUS
]
qU?aQUS`U?h}ÎÐut
t
ÐÑwvJxzy ÐÑwOQP
TVUXf.eb`_G{GkeRgP
[
a^_pkeR
]
PiU(ÎÐut
t
ÐÑwvixzyi{Gke_cPGkeR3SmU.keRgPeh^b\kiU?k(U
[
Y_cfpb`T*U.R*h}a^Rgk
]
Tgb`kiUG{iS`U<U?qcS\_cf8RganU?TgbsY_cP
keR>P
]
RgXU?h}XU?TVU?P
[
R*hW
]
R*keRFU?Tg_cf8_kiU?aCh^R3fpRC_ca~RgP(_caCffiU<keR>b`hCSmU?hg 	 ke_chCb`h}R*P(SmU?h~|
]
RFSmU<keRgP 
h^b\kiU?k(keRÎÐut
t
ÐÑwvJxzy ÐÑ~RghoU8h
]
iTgb`RgP
[
R*fpR*P
[
R.U?S
[
UG{SmU8WGa^_ciUXeb`S\b`kiU?kkeRF|
]
RhCR.T*aCR*R
]
PiUfiP
]
RgXU
XU?TVUXP
[
RW$_ca>R*S¸b`fpWiU?T
[
_T*Rga^TVUXPe_keR
]
PbVY_cPkeR*P
[
aC_keR
]
PiUÌÎÐut
t
ÐÑwvixzy(T*_cea^U²b`fpW_ca
[
U?PeT*b`UG{
W_ch^b\eb`S\b
[
UXPeke_U?h*Y
Z
SmU²UXWiU?a^b\T*bVY_cPkeRS`U?hb\h^S`U?hkeR8?UXTVU?P
[
Rgh*Ê
_keR*fp_ch<Uzia^f8U?a|
]
RS\_chkGb`W_cS`_ch
keRpkeb`hCS`_TVU?TgbsY_cPGb`keb\f8RgPeh^b\_cPiU?S\R*hhC_cPS\_chWeaCR*T
]
a^h^_?a^R*hFkeRpSmU?h3b`hCSmU?hkGRDXU?T*U?P
[
Rgh*{|
]
R8U?WiUXa^R*TgR*P
keRgP
[
a^_keR²S\_chDWea^b\f8Rga^_ch<T
]
U?Peke_h^R(S`_cqca^UU?S`T*U?PejVUXa
]
PT*b\R*a
[
_?UXS`_ca
]
feanU?S}RgPSmUkeRgPeh^b\kiU?k
keRDXU?TVU?P
[
R*hh
]
WR*aCeT*bmUXS`R*hgOQh
[
_²W
]
R*kGRfi_T
]
aCa^b`aW_caC|
]
RfiSmUXh3XU?T*U?P
[
RghT*aCRVU?keU?hÎÐwy
t
x<keR
]
PiU
ÎÐut
t
ÐÑwvixzy<oUDh^RFU?qcS`_?f8Rga^R*PRgP_?a^f8U.keR3b`h^S`UG
&(' :032rE%4 4N9.039 fi;86

/H4N2M0 9.: K¦0@ 9.:>=>-?:@4J,fi73:@
,
_cfp_pocU8keb\h^T
]G[
b\f8_ch}RgP²R*S"T*U?WY
Z\[^]
S`_Db\P
[
a^_k
]
T
[
_caCb`_e{
]
PiU8keR>SmUXhlWGa^_cWeb\R*kiUXkeR*h5b`P
[
Rga^R*h^U?P
[
Rgh|
]
R
_?aCR*T*RgP(S\_chMkeRwR*T
[
_chlh
]
WR*aiT*b`U?S`Rgh~R*h}|
]
R?{RgPf
]
Tde_chlTVU?hC_ch*{iW_chCR*R*P
]
PiU<aCRVU?T
[
b\b\kiU?k|
]
Y
Z
fpb`T*U
WeaCRgR*aCR*P
[
RX OQhkeRgT*b`ag{5f
]
R*h
[
anUXP
]
PiU®ffiUVo?_caU?T
[
b\b\kiU?k diUXT*bmUT*b`Rga
[
_chBWeaC_TgR*h^_?h¦U?kehC_ca^TgbsY_cP {
keb\h^_T*bmUXT*bsY_?P!{R
[
T?\¹Ë|
]
RpR*Sa^Rgh
[
_(keRDSmUh
]
W$RgaCiTgb`RfiS\b`eaCR.keRpkeRgRgT
[
_ch* 	
]
Pe|
]
R8keR*hCkeRfidiUXT*R<oU
[
b\R*fpW$_>h^RdiUR*hCW$RgT
]
S`U?ke_<hC_cea^RR*h
[
U.W$_?h^b`Gb`S`b\kiU?k!{?Pe_.diUhCb`ke_diU?h
[
U
[
b\R*fpW$_?hŁaCR*T*b\R*P
[
Rgh~T
]
UXPeke_
h^RdiU8Tg_cf8RgPejVUXke_UfiW_cPeRgakeRFffiU?PGb\iRgh
[
_8R*h
[
UBT
]
U?S`b\kiU?k(UfiPeb\?R*S%f8b\T*aC_ch^T!Y_cWeb`Tg_fiRgh
[n]
kebmU?PGke_BS`_?h
keRwR*T
[
_ch~keR_?a^f8UFS`_TVUXSJ{ffiR*hCW$RgT*bmUXS`fpR*P
[
R5qcanU?TgbmU?hrUSmUFS`S`RgqU?kiU3keRgS fpb`T*aC_ch^Tg_cWeb\_keRRwR*T
[
_
[
Y
]
PGR*SJ
º"Uh
]
W$RgaCiTgb`R 	
]
¦ÈcÈ fl¸Tg_cPÎÐut
t
ÐÑwvJxzy ÐÑa^Rgh
]
S
[
UhCR*a
]
PBh^b\h
[
RgffiUFf8_keR*S\_FkGRh
]
WR*aiT*b\RT*_?P
]
PiU
keb\h
[
aCb`
]
T*bsY_?PÌde_cfp_cq
YRgPeRVUkeRkeRwR*T
[
_chDW
]
P
[^]
U?S`Rgh<T
]
ocUTg_cPeTgR*P
[
a^U?T*bVY_cPW
]
R*kGRhCR*aDT*_?P
[
a^_cS`U?kiUG
Ê
_?a¸RgS`S\_h^RgaVY
Z
Ub\P
[
R*aCR*hnUXP
[
R5Rgh
[^]
kebmUXaQh
]
T*_cfpW$_?a
[
UXf8b\R*P
[
_|
]
Y
Z
f8b\T*_e
OQP8kGb\R*aCR*P
[
RghŁRW$Rga^b`fpR*P
[
_ch
  
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
fiffffifl m Y<=FQ"%$>?G1 ~B&("F2="%<G"%)B?=+p/,+H<=&FQ"'2=f$'*@" ?
c
3(kVdg2="%$>18)<G?G25&7
W
-+
:
$>18)
JLF`bBlFHe
:POiAX[xFH:
j3"%)("'25+3-;+3<64O"%-*,+3)B?G"!aI184Xa;+N2-("'1 *%718)*,$>1Ł+NF2=1 	*,4+3-+34O"%)B?G"ff Ł(1325+3<O+3)B?G"%<6-("
?G1846+N2X/,+H*J46+Nj3"%)mD6 #"t13a;<G"'2=hN+H$m7184O1.4U&$5;+3<g-("6/,+3<
JhFt`bBlF=:POiAX[xFH:
"%<=?7+3) -("%$>1325+3-+3<C$>18)
+3-<G132=a+N?G18<
:
~#&("
:
-("C*@j8&;+3/fi0132546+~#&("C"%)./,+M*,46+Nj3"%) +3)e?G"'25*,132
:
<G"C"%)$'&("%)B?G25+3) $>18/@1#$'+3-;+3<
"%)p/@18<iF&)e?G18<-(18)-("g<G"v"%);$'&("%)e?G2+3)./,+3<-;*,<=/@1$'+3$'*@18)("%<ra;*J-*,4O"%)<5*@18)+3/@"%<'D
deRgf8_ch_?eh^RgaCXU?ke_SmU8keR*Tg_canU?TgbsY_cPkGR<SmU?hDÎÐut
t
ÐÑwvJxzy ÐÑlTg_cPU?S`qrY
]
P
[
b`W_BkeR<Tg_cP
[
U?fpb`PeU?P
[
R?{ T*_cfp_
h^R5f
]
Rgh
[
a^UFRgPBSmUiq
]
a^U>ÀG\ c ?{S\_F|
]
R5b`Pekeb\TVU|
]
Rf
]
R*h
[
anUXP
]
PiU>Wea^RwR*a^RgPeT*b`UFRgPBSmU>U?kehC_ca^TgbsY_cPpkeR
T*b\R*a
[
U?hŁR*h^WR*Tgb`RghM|
]
Y
Z
fpb`T*U?h*Qº"U?hŁb`hCSmU?h¸f8_?h
[
a^U?kiU?h¸R*PS`UFb\ffiU?q?R*P!{*
]
h
[
U?fpR*P
[
R5T*_cS\_T*U?kiU?h¸h^_?ea^RS`U
W_ch^b\T*bsY_?PkGR>S`U?h~keb\h^S`_TVUXT*b`_?PeR*hg{ePe_ph^_cP(keR3_ca^_e{iW
]
R*hlhnU?R*fp_ch}|
]
RYR*h
[
RFhCRFb\PeT*_?a^W_canU<U?SPY
]
T*S`Rg_
keR3SmU.kGb`h^S\_T*U?T*bVY_cPk
]
a^U?P
[
R3S`_?h~RwW$Rga^b\f8RgP
[
_ch}keR*hCT*aCb
[
_?hlRgP(S`U<h^R*TgT*bVY_cP(ÀGÖÀe
º"Uh
]
W$RgaCiTgb`RpÊ
[
ÈcÈG fl
[
b\R*PeR
]
PiURgh
[
a
]
T
[n]
a^U(WeaeYU?T
[
b`TVUXf8RgP
[
RDb`kŁYRgP
[
b`T*UUS`U 	
]
¦È?ÈG flw{"W
]
R*h
[
UXf.ebwYRgPÌh
]
Y
]
S
[
b\ffiUTVUXWiU²a^RgT*_cPGh
[
a
]
ocRdiUXT*bmU
]
PiU²hCb`fpR
[
a*Y
Z
UT
]
U?hCb NdeRwGU?qc_?PiU?S
«
¸P Ê
_chCR*RU?h*Y
Z
SmUf8b\h^f8UT*_?a^a
]
qU?T*bVY_cPÍR*PÍ_caCffiUkeRTVUXPiU?S`Rgh|
]
RoU®T*_?Pe_TgR*fp_chBRgPRgS_caC_e OS\S`_ÌTg_cPek
]
T*R
XYU?Tgb`S`fpR*P
[
R.UBSmU8h^_chCW$RgTdiUkGR.|
]
R<R*SL_cf.eU?a^keRg_bsY_cPGb`T*_8W
]
RgkeR
[
U?f.GbwYR*P²qcR*PeRganU?a<ÎÐut
t
ÐÑwvJxzy ÐÑw{
W
]
RghYRgh
[
U?h
[
b`RgPeR*Ph
]
_ca^b\qcR*P {T*_cfp_oU(dGR*fp_chb`h
[
_e{"R*PSmUBWR*T
]
S`bmUXaR*h
[
a
]
T
[n]
a^U(keRDS`U Y
]
S
[
b\ffiU
TVUXWiU.deRwGU?q?_cPiU?S¦{GT*_?fY
]
PUFSmU?hM_?a^b`RgP
[
U?Tgb`_cPeRgh 	
]
¦ÈcÈ fl¸ofiÊ
[
¦ÈcÈ flw 	ÏR*S`S\_.diUVo8|
]
R3UffiPiU?keb\a^S`RlSmUXh
b`P
[
R*a^RghnU?P
[
R*h}Wea^_?Web`RgkiU?keRgh~|
]
Y
Z
fpb`TVUXhMkeRSmUXhMh
]
WR*aiT*b\R*h}keRgS!WeSmU
[
b`PG_e{|
]
R3diUXPS`S`RwXU?ke_<U<a^R*U?S`b\jVU?a
b`PiPeb`keU?kkeR(R*h
[n]
keb\_chfihC_ceaCRÏYR*S¦Ê
]
RgkeRhCR*aBRgP
[
_cPeTgR*hBS`Uh
]
W$RgaCiTgb`RÊ
[
ÈcÈG fl
]
P b\P
[
R*aCR*h^U?P
[
R
h^b\h
[
R*f8UWiUXanUR*h
[^]
keb`U?aDSmUW$_?h^b`GS`Ra^R*U?T
[
b\b`kiUXkÒ|
]
Y
Z
f8b\TVUkeRSmU?h(ÎÐut
t
ÐÑwvJxzy ÐÑw RdeR*Tde_G{~Rw
WR*a^b\f8RgP
[
_chlkeRTga^RgT*b`fpb`RgP
[
_pkeR_caC_fihC_cea^R.Ê
[
¦ÈcÈ fl}aCR*Tg_cPeh
[
a
]
Y
Z
ke_fif
]
R*h
[
anU8|
]
RSmUXh5b\h^SmUXhlTga^RgT*R*P
WeaCRgR*aCR*P
[
Rgf8RgP
[
R~h^_?ea^RMkGb`h^S\_T*U?T*b\_cPeRgh
eb\keb`fpR*PGh^b`_?PiU?S`Rgh
Á
ÄJ{UŁY
]
PT
]
U?Peke_S\_chU
]G[
_caCR*hLkGR*S
[
anUXiUflC_
keRgh^T*_?Pe_T?Y
Z
U?PSmU.PeU
[n]
a^U?S`RgjVU<keR3R*h
[
_chlkeRwR*T
[
_ch*
	
]
PG|
]
RFPe_DdeRgf8_?h~a^RVUXS`b`j*U?ke_
]
P(Rgh
[n]
keb`_
[
UXPR
[
R*PGh^_pT*_cfp_<R*P
	
]
ÈcÈG fl{edeRgf8_ch~S\S`Rw?UXke_<U
TVUX$_Fkeb\?R*a^hC_chrRW$Rga^b`fpR*P
[
_chr|
]
R5f
]
R*h
[
a^U?PB|
]
R?{RgRgT
[
bXU?f8RgP
[
R?{WR*|
]
RPiUXhrke_chCb`h¸keRb\_cPeRgh 	5a

UiUfl^UXh<R*PeRga^qiY
Z
U?h<h^_cGa^RSmU(h
]
WR*aiT*b\R(Ê
[
¦ÈcÈG sFkiU?P®S
]
qU?a<US`UU?WiUXa^b`TgbsY_cPkeRÎÐut
t
ÐÑwvJxzy ÐÑw{LkeR
b`q
]
U?Sf8U?PeR*a^U8|
]
RFR*P 	
]
¦ÈcÈ flw}OQP²S`Upiq
]
anUph^Rf
]
R*h
[
anUpR*S
U?h^WR*T
[
_BkGRFS`Uph
]
W$RgaCiTgb`R<Ê
[
¦ÈcÈG s
T*_?PÎÐut
t
ÐÑwvJxzy ÐÑw{ffike_?hMkY
Z
UXhMkeR*hCW
]
YRgh~keRdiU?R*aŁh^b`kG_<T*a^R*U?kiU?hrW$_caŁ$_?f.iU?aCkeR*_.bVY_cPeb\T*_e	
]
Pe|
]
R3RgS
    i 
!%o	

 Í%Ì
ff8
	fffl"ff 
XU?T?Y
Z
_BkeR<S`UfiTVU?fpWiU?PeUBh^R<R*PGT*_cP
[
a^U?iUR*PRgSLanUXPeqc_keR sÈ  Ú

[
_caCa*{!RgS
[
b\R*fpW$_fikeR<RwW_ch^b\T*bsY_?PkeR
SmUBh
]
WR*aCeT*b`RDTg_cPS\_chkeRwR*T
[
_ch>R*h3h
]
iT*b\R*P
[
Rgf8RgP
[
R8S`U?a^q?_.-À ffde_ca^U?hT*_?f8_WiUXanU|
]
RDT*b`Rga
[
_ch
qU?hCR*ha^Rgh^b\k
]
U?S\R*h*{ffiWeaCb`PeTgb`WiUXS`fpR*P
[
R
,

.{hCRlkGR*W_ch^b
[
R*PpR*P8SmUh
]
W$RgaCiTgb`RX¸³R}W
]
R*kGR5_cGh^R*aXU?aTY_cfp_
f
]
TdeU?hkeRSmUXhÎÐut
t
ÐÑwvJxzy ÐÑph^RR*PGT
]
RgP
[
anU?PkeRgT*_ca^U?kiU?hg 	
]
Pe|
]
RPe_
[
_kiU?hBS`U?hÎÐut
t
ÐÑwvJxzy ÐÑ
[
b\R*PeRgPqU?h3U?kehC_ca^Gb`ke_oPG_
[
_keU?hSmU?hb\h^S`U?hU?kehC_ca^Gb`kiU?hhCR<R*PeT
]
R*P
[
anU?Ph^_ceaCRDSmU?hkeRgWea^Rgh^b\_cPeR*hg{
R*hT*SmUXa^_B|
]
RX{!R*PWeaC_cfpR*keb\_e{$S`UfiW_ch^b\eb`S\b`kiU?kkeRR*PeTg_cP
[
anUXa^Pe_ch
]
PiUBb`hCSmUfiUXkeh^_caCeb`keUfiR*hf8UVoc_ca5R*P
]
PiUÒÎÐut
t
ÐÑwvixzy|
]
RR*PT
]
UXS`|
]
b`Rga<_
[
a^UWiU?a
[
RkeRS`Uh
]
WR*aiT*b\R?OQh<f YUXh*{R*hDW_ch^b\eS`RBS`U?h.b\h^SmUXh
iUflC_(SmU?h3T
]
U?S`RghFPG_²h^Rpkeb\h
[
b\Peq
]
RDPeb\PeqrY
]
PkeRgRgT
[
_²h^R8R*PeT
]
R*P
[
a^R*P®aCRVU?S\f8RgP
[
R8U?keh^_?a^eb\kiU?h3h^_cGa^R
U?S\q
]
PiUW$Rg|
]
RPiU®ÎÐut
t
ÐÑwvixzy(|
]
RB_T
]
S
[
U?P! 	
]
Pe|
]
RBRgh
[
_?ha^Rgh
]
S
[
U?kG_chhC_cP
]
P
[
U?P
[
_²Wea^Rwb\_chFo
R*h<PGR*T*RghnU?aCb`_a^R*U?S`b\jVU?a>f8Uso?_ca.PY
]
fpR*aC_keRRGWR*aCb`fpR*P
[
_?h*{hVY
Z
|
]
RWeU?a^RgT*R*Ph
]
qcR*aCb`a.|
]
RRb`h
[
R*P
b`PGkeb`Tgb`_chMTgSmU?aC_ch~keR3|
]
R3SmU?h>ÎÐut
t
ÐÑwvJxzy ÐÑŁW_ch^RgR*P
]
PiU<a^RVUXT
[
bb`kiU?k|
]
Y
Z
f8b\TVU.WeaCRgR*aCR*P
[
RX
  ff ()
	 fi+fl% (  fffl$( #  ff 
º"U_?a^f8U?T*bVY_cP keR
]
PR*PeS`U?T*RR*h
[
U?GS`RR*P
[
aCR
]
PiU®f8_cSwYR*T
]
SmUoÍS`U®h
]
WR*aiT*b\RkeR
]
PfpR
[
UXSkeR
[
a^U?PehCb`T*bVY_cP b`RgPeRkiU?kiUWea^b\PeT*b\WiU?S\f8RgP
[
RW_caSmU®b`P
[
R*anUXT*T*bVY_cPÅR*P
[
aCRS`_ch_caCeb
[
U?S`RghBfp_cS`RgT
]
S`U?a^Rgh
Rw
[
R*a^PG_chMkeRS`UFRgh^WR*T*b\RU?kGh^_caCeb`kiU>o8S\_ch¸R*S`RgT
[
a^_cPeRgh <keR*Sh
]
h
[
a^U
[
_G{GT*Rga^T*U?Pe_ch~UXS$PebcRgS$keR°Rga^fpbJ
OQPWeaCb`fpR*anU8U?WeaC_sb\ffiU?TgbsY_cP {S`UpTg_cP
[
aCb`
]
TgbsY_cP²keRS\_chRgS`R*T
[
aC_cPeR*h keR*S%f8R
[
U?S
U?S%R*PeS`U?T*RF|
]
Y
Z
fpb`Tg_
keRgW$RgPekeRkGR*SqcanUXke_FkGR5S\S`R*PeU?ke_

keRlSmUiUXPekiU i 	5hVY
Z
{hCR5_?eh^RgaCXU
]
PeUFa^Rgk
]
TgT*bsY_?PfikeRlSmU3R*PeRga^qeY
Z
U
keR}U?kGh^_caCT*bsY_?P<keR~T*b\R*a
[
U?hQfp_cSwYRgT
]
S`U?h
hCb`fpWeS`Rgh}¦
8
{

8
{
,

.{  
8
%R*PDS`_chf8R
[
U?S\R*hQ© 3h^RgqMY
]
P<h^R~S\S`RgPiU
keb\TdiU.iU?PekeU ;


   !

^{GT
]
U?Peke_<hCRa^RgT*_caCa^RS`U
[
UXeSmUWR*aCbsY_ckGb`TVU>keRb\j*|
]
b`Rga^kiUU.keR*aCR*TdiU
Á
ÄJ
º"UDfp_cSwYR*T
]
SmUFkGRf8_cP~Y_Xb`ke_.kGRTVU?aC$_cPG_<h^_ceaCR3SmUh
]
W$RgaCiTgb`RkeRkGb\R*aCR*P
[
Rgh}f8R
[
U?S\R*hMkeR
[
anU?P&
h^b\T*bVY_cP<R*h¸Wea^_?iU?eS\R*fpR*P
[
R~RgSif8_keR*S\_keR}|
]
b`fpb`hC_ca^TgbsY_cPf8RuC_caQR*h
[n]
keb`U?ke_3keR
[
_ke_chgQº_chQ_caCeb
[
U?S`Rgh
fp_cS`RgT
]
S`U?a^RghQkeR*S
,

Ïf YUXh¸aCR*S\RgXU?P
[
RghrWiU?a^U>S`U3_?a^f8U?T*bVY_cP<keR
]
PfiR*PGSmU?TgR5Tg_cP
]
P8f8R
[
U?SihC_cPfiS\_ch
«
oµDff*{"R*S_ca^Gb
[
UXSfp_cS`RgT
]
S`U?a_T
]
WiUXke_keR8fYU?h3U?S
[
UBRgPeR*aCqiY
Z
U¦ 
/ 
<{flfiv QffiiÐÑ  K K"!fltvJÐ^Î$#x 
u
Ð K"!
u&%Dt
 
t
O*v 
%Du
w{oBRgS!keR*hC_T
]
WiU?kG_pkGRf8RgPe_caMRgPeR*aCqiY
Z
Uº%C 
.{('"x)rÐÑ *%y xK K"!stvJÐ^Î+#x
u
Ð K"!
u&%Dt
 
t
O*v 
%Du
{GaCR*h^WR*T
[
b?UXf8RgP
[
R?¸º"U
[
a^U?PehCRga^RgPeT*b`UDkGRTVU?aCqU.R*P
[
aCR3R*h
[
_ch~_caCeb
[
U?S`RghŁoBS`U.iU?PekeU pkeRgS
h
]
h
[
a^U
[
_fpR
[
YU?S`b\T*_lkiUS
]
qU?a
USmUl_?a^f8U?T*bVY_cPkeRgSGRgPeSmU?TgR?³RMT*_cPGh^b`kGR*anU|
]
RrR*P<qcRgPeR*a^U?SeRwb\h
[
R
]
PiU
ke_cPeU?T*bVY_cP8kGR5RgS`R*T
[
aC_cPeR*h¸keRgh^keR5R*S_ca^Gb
[
UXS
«
_T
]
WiU?ke_>keR*S
,

ÏdiUXT*bmU3SmUiUXPekiU FkeR*SfpR
[
UXSJ{|
]
R
UDh
]
cR*j
[
a^U?PehiR*aCRFT*U?a^qUpU?S!_?a^eb
[
U?S!kGR*h^_T
]
WiU?ke_BµD

keR3SmU<f8_?SwYR*T
]
SmUQÊ
_ca}S\_
[
U?P
[
_e{iRgST*RgP
[
a^_
keR~S`UiU?PekeU >Rgh
]
PDWiU?aiYUXf8R
[
a^_5
]
PekiU?fpR*P
[
U?SeR*PDRgSGWeaC_TgR*h^_3keR~|
]
b\f8b\h^_caCT*bVY_cP!{zf YU?hLUrY
]
P<T
]
UXPeke_
keb\TdiUiU?PGkiUFRghMR*h
[
a^RgTdiUo8eb`RgPfikeRwiPeb`keU¦U?STg_cP
[
anUXa^b`_F|
]
RSmUXhŁiUXPekiU?h-,/.!{GW_caŁRuCR*fpWeS`_w 	5hVY
Z
{
]
PW$Rg|
]
R&Pe_keR*hCWeSmU?j*U?fpb`R*P
[
_kGR8h
]
T*RgP
[
a^_(a^Rgh^WR*T
[
_US`_ch3_caCeb
[
U?S`Rghf8_?S`R*T
]
SmUXa^R*h_
]
PS`b\qcR*aC_
TVUXf.eb`_8keRh
]
U?PeTd
]
a^U¦U?P
[
RghkeRgSWeaC_TgR*h^_kGR.U?kehC_ca^TgbsY_cPilW
]
RgkeR.fp_kGb\iT*U?a5PG_
[
U?GS`R*fpR*P
[
RSmUXh
TVUXanU?T
[
R*a*Y
Z
h
[
b`T*U?h~keRgSR*PeS`U?T*RX{eof YUXh~T*_cPeTga^R
[
U?fpR*P
[
R>h
]
R*PGR*a^qeY
Z
U<keR>U?kehC_ca^TgbsY_cP!
C5PiUB_caCffiUpkeRDU?S
[
R*a^U?aS`UfiR*h
[
a
]
T
[^]
anUR*S\R*T
[
aiY_cPGb`TVU8keR
]
PT*aCb`h
[
U?S%R*hfpR*keb`U?P
[
R.S`UBU?WeS\b`TVUXT*bsY_?P
keR
]
PeU.keRg_caCffiUXT*bsY_?Pfi|
]
RRwWiUXPekiU<_<T*_cP
[
anU?b\qUh
]
WeU?aiYU?fpR
[
a^_.kGRa^R*k   YU?h~T*_?PeT*aCR
[
UXf8RgP
[
R?{eS`U
h
]
W$RgaCiTgb`RDkeR
]
PfpR
[
UXSLkeR
[
a^U?PehCb`T*bVY_cPW
]
RgkeRDh
]
aCb`a
]
PT*U?f.eb\_R*PSmUfi_?a^f8UB_W$_chCb`TgbsY_cPkeR<S`U
iU?PGkiU i{?Tg_cP.SmUlW$_?h^b`Gb`S`b\kiU?kkeRX{cW_caS\_5keb\h^T
]G[
b\ke_U?P
[
R*a^b\_ca^fpR*P
[
R?{?W_keR*a
f8_keb\eTVU?a
]
Rga
[
Rgf8RgP
[
R
h
]
aCRVU?T
[
b\b\kiU?k®|
]
Y
Z
fpb`T*UGOW$Rga^b`fpR*P
[
_ch.keRkeRw_ca^f8U?TgbsY_cPÌS\_T*U?S¸keR*SMWeU?aiYU?fpR
[
a^_keRfia^R*kRgPÒS`U
h
]
W$RgaCiTgb`R
]
¦ÈcÈcÈ fl¸diUXPkGR*fp_ch
[
anU?ke_<S`U.keR*WR*PGkeR*PeTgbmUDkeRSmUFR*PeRga^qiY
Z
UDkGR3U?keh^_?a^T*bVY_cPkeR_V Y
Z
qcRgPe_
T*_?PRgShCb`qcPe_kGR<SmUfikeRw_ca^f8U?TgbsY_cP
Á0
Ä¦ 	5hVY
Z
{!SmU?ha^R*q?b`_cPeRghT*_?P
[
R*PehCbsY_cPRWiU?PehCb\XUf
]
R*h
[
a^U?P
]
PiU
f8Uso?_ca~WeaC_ciU?eb\S`b\kiU?kBkeR>U?kGh^_caCT*bsY_?P|
]
R>R*SaCR*h
[
_pkeR3SmU.a^Rgk(PG_8keRw_ca^f8U?kiU{eU?STg_cP
[
anUXa^b`_<|
]
R>SmUXh
a^Rgqcb`_?PeR*h.Tg_cP®keRw_ca^f8U?T*bVY_cPTg_cfpWea^Rgh^b\XUG
,
YUXS`T
]
S`_ch
[
R!Y_ca^b\T*_ch.deU?P®a^RgWea^_k
]
Tgb`ke_Rgh
[
U
[
R*PekGR*PeTgbmU
Á21
ÄJ{rf8_ch
[
a^U?Peke_
]
PiU?UXa^bmUXT*bsY_?P®R*P S`URgPeR*aCqiY
Z
UkeR²U?keh^_?a^T*bVY_cPÒkeR(_V Y
Z
q?R*Pe_U
[
Y_cfpb`Tg_a^Rgh^WR*T
[
_®U
  
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
SmUkeRBS`U(h
]
W$RgaCiTgb`Ra^RgSmUfl^UXkiU(keR -

µ  Tg_cP®SmU(U?WeS\b`TVUXT*bsY_?PkeR
]
PiUkeRw_ca^f8U?T*bVY_cPRgh
[
a
]
T
[n]
a^U?S
keRS`UaCR*kÍh
]
W$RgaCiTgbmU?S5keRR*P
[
a^R !> cÔ «   o ½3µÔ¹È  
]
Tde_f8Uso?_cafiRghBSmUkeR*WR*PekGR*PeTgbmUÌkeRS`U
R*PGR*a^qeY
Z
UfikeR<kGb`h^_T*b`U?T*bVY_cP²kGR
,

 RgPSmUfifpb`hCffiUph
]
WR*aiT*b\R?{diU?GbwYR*PGke_ch^RTVU?S\T
]
S`U?ke_
]
PeUfi?UXa^bmUXT*bsY_?P
keR -

µ «   WiU?a^US\_chDf8b\h^fp_ch<anUXPeqc_chpkeRkeRg_caCffiUXT*bsY_?P!OQh
[
U?hpPe_
[
U?eS`Rgh8kGb\R*aCR*PeTgbmU?h
[
b`R*PGR*P
]
PiU8T*_cPehCR*T
]
R*PeTgbmUBb\Pef8RgkebmU
[
UG{ioR*hS`U8UXWiU?a^b\T*bVY_cP(kGR.a^Rgqcb`_cPGR*hS\_T*U?S`b\jVU?keU?h~R*PS`U8h
]
W$RgaCiTgb`R.Tg_cP
WeaC_cWeb`RgkiU?keRgh|
]
Y
Z
f8b\TVU?h3f
]
okebR*aCR*PeTgbmU?kiUXhFRgP
[
a^R8hVY
Z
(³
]
_ca^b\qcR*P!{%T*_?f8_(W$_keR*fp_ch>b`P
[n]
b`a3keRfiS\_
U?P
[
Rga^b\_ca^fpR*P
[
R}keRgh^Tga^b
[
_e{R*h
[
YUFRgPfiSmUfp_kGb\iT*U?T*bVY_cPDS`_TVU?SekGR5S`U3eU?PekiU 
,
_cPfiS`U3RWiU?PehCbsY_cP8keR5S`U
a^Rgk!{GRgS hC_cSmU?WeU?f8b\R*P
[
_FkeRS\_chrRgS`RgT
[
aC_cPeRghMR*PRgh^_ch~Rgh
[
UXke_chMTg_cPS`_chBYU
[
_?f8_chcRgT*b\Pe_chMkeb\h^fpb`P
]
o?R?{eUXS
b`q
]
U?S!|
]
R>SmUDU?PeTd
]
a^UfikeR3SmU<iUXPekiUGrÊU?a^Upf8U?P
[
RgPeR*a}XC_ph
]
Peb\?R*S"keR>_T
]
WiU?TgbsY_cP!{iS\_ch~R*h
[
U?kG_ch 
diU?PDkeR}h
]
eb`aQRgP8RgPeR*aCqiY
Z
U{ffiU
]
fpR*P
[
U?PGke_3W$_caQS\_
[
U?P
[
_>S`Ub`P
[
RganU?TgT*bVY_cPDT*_cPDSmUfp_cSwYR*T
]
SmUU?kGh^_caCeb`kiU
 	  $( #    ' + % (  ffi fl()ffflfl %  ( ffifl fffl%()   
º_ch~U?aCq
]
fpR*P
[
_?h~U?P
[
Rga^b`_?a^R*hrW$Rga^fpb
[
RgP
]
PiU.RWeS`b\TVU?TgbsY_cPBkGRSmU?hr_ceh^RgaCXU?Tgb`_cPeRghM|
]
RdeRgf8_chra^RVUXS`b 
jVUXke_h^_?ea^RMS`UU?kehC_ca^TgbsY_cPWea^RwR*a^RgP
[
R~|
]
RMWiUXa^R*TgR*P<fp_ch
[
anU?a
SmU?hMÎÐut
t
ÐÑwvJxzy ÐÑw
Ê%_kGR*fp_chLdiU?TgR*a
]
h^_
keR>SmU<T*_?PeRwbsY_?P²|
]
R>Pe_chl_?a^RgT*R>SmU<keRg_?a^f8U?T*bVY_cPkeR
]
P²h
]
eh
[
anU
[
_fiT*_?P²h
]
a^R*U?T
[
b\b`kiUXk(|
]
Y
Z
f8b\TVUG
OQSfp_kGR*S`_8|
]
R.WeaC_cW$_?PeR*fp_chhCR.iU?h^UBR*PR*S
deR*TdG_kGR.|
]
R
]
PiUBkGb`h^S\_T*U?T*bVY_cPR*h
]
PkeRwR*T
[
_|
]
R
WeaC_k
]
T*R
]
PiUfikeRw_ca^f8U?T*bVY_cPR*h
[
a
]
T
[n]
a^U?SLUph
]
U?S\a^RgkeR*ke_?a*{keR*hCT*aCb
[
U8W$_ca
]
PiU8h^R*aCb`RFkeRRgT
]
U?Tgb`_cPGR*h
keRga^b\XU?keU?hDkeR²S`U
[
R*_ca*Y
Z
UT*SVYU?h^b\TVUkeRSmUR*S`U?h
[
b`T*b\kiU?kR*PËf8Rgkeb`_?hpTg_cP
[
b\P
]
_ch* 	5h^_T*b`U?ke_USmUkeR 
_caCffiU?TgbsY_cPWea^_k
]
Tgb`kiUW_ca<SmUkeb\h^S`_TVUXT*bsY_?PÌRwb`h
[
R
]
P
[
RgPeh^_caDkeR
[
R*PehCb`_cPeRgh

( +
OQS~TVUXf8W_keR
keRw_ca^f8U?T*bVY_cPBRgPRgS!T*aCb`h
[
U?S$keR*WR*PekGR>kGR*S
[
b\W$_keRkeb`hCS`_TVU?TgbsY_cPhCb!R*h}keR_ca^kGR?{edeRgS`b\T*_cb\kiU?S_Df8b &
[
Ucw{ kGRh
]
?R*T
[
_cakGR<¤
]
aCqcR*aChokeR.SmUXh5Tg_cPeh
[
U?P
[
RghR*SsYUXh
[
b\TVU?h5keR*S
f8Rgkeb`_GÊ%_keRgf8_?hT*_?Peh^b\keR*a^U?a
SmUXhQke_chkeb`hCS`_TVU?Tgb`_cPGR*hQ|
]
R}T*_cfpW_cPeR*P
]
PiU8ÎÐut
t
ÐÑwvixzy3T*_cfp_3keb`hCS`_TVU?Tgb`_cPeRghQkeR}$_?a^keR}R*fpR*aCqcR*P
[
R*h
R*PS`Ufih
]
WR*aiT*b\R?{RgPWea^b\f8RganUBU?WGa^_Vb`f8U?T*bVY_cP!{W
]
R*hh
]
TVU?fpW$_fikeR<keRg_?a^f8U?T*bVY_cPR*hRg|
]
b\XU?S\R*P
[
RX
OLb`keRgP
[
R*fpR*P
[
RX{R*h
[
_b`qcPG_canUR*SrWeU?W$RgSrkeRfiSmU(hCR*q
]
PekiUTVU?WeUG{L|
]
RT*_?PÌh
]
T
]
oc_U?Tg_cWeS`_(T*_cP®S`U
Y
]
S
[
b`f8UTVU?WiUFdeRwGU?qc_?PiU?S
[
U?f.ebwYR*P8W
]
R*kGRT*_cP
[
aCb`
]
b`aŁU?S$T*U?fpW$_.kGRkeRw_ca^f8U?T*bVY_cP
[
_
[
UXSJQÊ%R*a^_<PG_ch
h^b\aC?RfiWiU?a^U(keR
[
Rga^fpb`PiU?a>T
]
U?S`b
[
U
[
b\XU?fpR*P
[
R<S`Ukeb\h
[
a^b`
]
T*bVY_cPkGRfiSmUXh
[
R*PehCb`_cPeRgh<U?S\a^R*kGR*ke_ca>keR
]
PiU
ÎÐut
t
ÐÑwvixzyi
C5PiU>keb`hCS`_TVU?TgbsY_cP<kGR_ca^keRX{ffiT
]
ocUSNY
Z
PeRVUh^b\q
]
R}R*SRuCRG{Wea^_k
]
TgR
]
PiUFkeRw_ca^f8U?TgbsY_cPDT*_?P
[
R*Peb\kiU
R*P
[
R*anUXf8RgP
[
RFRgP²RgS%WGSmU?Pe_ 	rOQhlkeR*Tgb`ag{
  ÈGr³bR*S"h^Rgf8b\WeSmUXPe_<Rw
[
a^U8keR3S`UDkGb`h^S\_T*U?T*bVY_cPR*h
[
YU
T*_?P
[
R*Peb\ke_R*PR*SWeSmU?PG_{T*_cP ÈG{ o²R*S?R*T
[
_ca3keRD¤
]
aCqcR*aChR*PR*SRCR "{S`_?hT*_cfpW_cPeR*P
[
R*h
keRgS
[
R*PGh^_ca}keR
[
Rgh^b\_cPeR*hlh^R3keRwiPeRgP²keR3SmU.hCb`q
]
b`R*P
[
R>f8U?PeRganUG»


!
A
µD¸ >!e
!©,
8
½
8

 
8
½
8

8
fffiff

A
µD¸ >!e
! 
8
!
8

 
8
½
8

8
ff
 A
µD¸ >!e

 
8
!fl
8

 
8
½
8

8
Àefiff

ffi  !

½
fffiff


 
ff
C È
ke_cPGkeR
A
R*h<RgSrfY_ck
]
S\_²keRTgb`j*U?S`S`UG{S`U²T*_?Peh
[
U?P
[
RkeRÊ%_cb`hCh^_cPÌo

RgSrfY_ck
]
S\_²keRgSŁcRgT
[
_ca<keR
    i 
!%o	

 Í%Ì
ff8
	fffl"ff   StressField.nb 1StressField.nb 1
yyσσxx
 fiffffifl fi "'F2="%<="%)e?=+3$'*%718)P"%)M"%<=$'+3/,+U-("j32*,<G"%<E-"Y/,+C-*,<G?G25*,a;&$'*%718)O<=&FQ"'2=f$'*,+3/(-("L/,+3<
$>184OFI18)("%)B?G"%<-*,+Nj318)+3/,"%<i-("%/I?G"%)<G132-("v?G"%);<=*@18)("%<
:



ff ff
:
"%)H"%/IF;/,+3)1 
P+3/@25"%-("%-(132
-(" &;) -*@FI18/@1 -".-*,<=/,1#$'+3$'*%718)$>18)/J+ $>18)f;j8&(2+3$'*%718)-".&)+
JhF`bBlF=:=O3YAC[
D +3<2="'j8*,18)("%<
$'/,+N25+3<t*,)-;*,$'+3) ?G"%)<5*%718)FQ18<5*@?=*@hN+
c
T
18)+3<t"
	F;+3)-*J-+3<d
:
A/,+3<U2="'j8*@18)"%<C18<5$'&(25+3<
:
?G"%);<=*%718)
)("'j8+N?=*@hN+
c
T
18);+3<K$>1846F25*,46*J-+3<dD E)Mj3"%)("'25+3/
:
/,+g25"%-M<G"Y"%)$'&("%)B?G25+C"
	#F;+3);-*,-+v"%)P/,+
T
18)+
"%)e?G25"X+34Xa+3<-("'F2="%<5*@18)("%<
:
/@16$'&+3/fiF;&("%-("`0z+%h3132="%$>"'2`/,+O~#&*,46*,<=1325$'*%718)MFQ132/,1O"
	#F;&"%<G?G1O"%)
"%/fi<=&(a+NF;+N2=?=+3-(1 (D#D,kND
¤
]
aCqcR*aCh*FOQSLTVU?fpW_BkeR<keRw_ca^f8U?T*bVY_cPqcRgPeR*a^U?ke_W_caXU?aCbmU?h5keb`hCS`_TVU?Tgb`_cPeRghaCR*h
]
S
[
UBhCR*aS`Ufih
]
f8U
keR}S`_?h¸T*U?fpW$_chQq?R*PeRganU?ke_?hŁW_caQTVUXkiU
]
PiU>kGRlRgS`S`U?hQR*PpTVU?keU>W
]
P
[
_keRgSiT*aCb`h
[
U?SJ{hCR*qrY
]
PpR*SÊQaCb`PeTgb`Web\_
keR³
]
WR*a^W_chCb`T*bVY_cP!ÅOQP RgSlT*U?h^_keR
]
PeU ÎÐut
t
ÐÑwvixzyi{rPe_diUVoÒf YU?hp|
]
RT*U?S`T
]
SmU?a<RgS5T*U?fpW$_keR
keRw_ca^f8U?T*bVY_cPÅkeRS`U?hke_chkeb`hCS`_TVU?Tgb`_cPGR*hT*_cPcRgT
[
_?a^R*h(keRÌ¤
]
a^qcRga^h_cW
]
Rgh
[
_ch(o_caCb`R*P
[
U?ke_chU
´cÈ

OPS`U(iq
]
a^U²Àe s©h^Rfif
]
R*h
[
a^UG{R*P®R*hCTVU?S`UkeRBqcaCb`hCR*h*{QS`U²f8U?qcPeb
[n]
kkeRS`_chFT*_cfpW_cPeR*P
[
R*h
keb`U?qc_cPiUXS`R*hŁkeR*S
[
RgPeh^_ca~kGR
[
RgPeh^b\_cPeR*hg{

o
fffiff
{iU?S`aCR*keRgke_caŁkeR
]
PiUÎÐut
t
ÐÑwvixzyi }R*WeaCR*hCR*P
[
U?PSmUXh
T*_?f8W_cPeRgP
[
R*h
R*P.S`U?h
kGb`a^RgT*Tgb`_cPeRgh DR R*P.S`U5keRw_ca^f8U?T*bVY_cP>keR*ST*aCb`h
[
U?SJ{flo3h^_?P
]
PiUfpR*kGb`kiU}keb`aCR*T
[
U
keRgSeqcanUXke_keR}T*_cfpWeaCR*h^bVY_cP<_Rw
[
R*PehCbsY_cPpkeR~SmU5a^R*kpR*PDRghnU?hQkeb\a^RgT*T*b\_cPeRgh*{ffikeR*WR*PGkeb`RgPeke_3keR~h
]
h^b\qcPe_e
OQh3Rgb`keRgP
[
Rp|
]
RpRgPS`UBa^RgqcbsY_cPkGR*SQT*aCb`h
[
U?SLRgP
[
a^RDS`U?hke_chkeb\h^S\_T*U?T*b\_cPeR*hSmU
[
RgPeh^bVY_cPR*h3W$_?h^b
[
b\XUG{
fpb`R*P
[
anU?h>|
]
RfiRgPÌS`_ch3S`U?ke_ch>_cW
]
Rgh
[
_chRghPeRgqU
[
bXUG b`TdG_²keR8_
[
aC_(fp_kG_e{
S`UaCR*kÌhCRfiRgT
]
RgP
[
anU
RwWiUXPekeb`keUfikeR*P
[
a^_BkeRFSmU(ÎÐut
t
ÐÑwvixzyi{oTg_cf8WGa^b`fpb`keU<
]
R*anUpkeRRgS`S`UGl³GU?R*fp_ch*{W_ca5S\_fikeb\h^T
]G[
b\ke_
R*PSmU®hCR*T*TgbsY_cPU?P
[
Rga^b\_ca*{5|
]
RRGb\h
[
R*PÏRwb`keRgPeT*b`U?hRwW$Rga^b\f8RgP
[
U?S`Rgh
Á20
Ä¦{
]
h
[
biTVUXkiU?hf8RgkebmU?P
[
R
TYUXS`T
]
S`_ch
[
R!Y_ca^b\T*_ch
Á21
Ä¦{$keRgS"ffiUVoc_?a5qca^U?ke_pkeRaCRVU?T
[
bb\kiU?k|
]
Y
Z
fpb`T*UD|
]
RFf
]
Rgh
[
a^U?P²S`U?hlh
]
WR*aiT*b\R*h
T
]
oUFaCR*k8h^RldiU?S`S`URwWiU?PGkeb`kiUOh¸W_ca
[
U?P
[
_>keb\a^R*T
[
U3SmUa^RgSmU?TgbsY_cPD|
]
RlW$_keRgf8_chRgh
[
UXeS`RgT*R*a¸R*P
[
a^R
P
]
R*h
[
a^U?h_cehCR*aCXU?Tgb`_cPGR*hkeRBÎÐut
t
ÐÑwvJxzy ÐÑ}keR*Tg_canUXkiU?hTg_cPU?kehC_ca^eU
[
_ch5o(h
]
TVU?fpW_fikeR
[
R*PehCb`_cPGR*h
U?hC_TgbmU?ke_GQOQhMf YUXh*{SmU?hŁb`h^S`U?h¸keRb`fpW
]
aCR*j*U?hŁhC_ceaCRSmU?hÎÐut
t
ÐÑwvJxzy ÐÑR*h
[
YU?PRgPBSmUq?anU?PBf8UVoc_ca*Y
Z
U3keR
SmUXh¸_TVUXh^b`_?PeR*hŁU?kehC_ca^eb\kiU?h¸R*P
]
PfiRw
[
a^R*fp_kGRSmUXh¸fpb`hCffiUXh*{ffiT*_cPGT*a^R
[
U?fpR*P
[
Rh^_?ea^R
]
PiUkGR5S`U?hŁkG_ch
keb\h^S`_TVUXT*b`_?PeR*h}eb\keb`fpR*PehCb`_cPeU?S`Rgh*{GkG_cPekeRFSmUDa^R*k(h^R>R*PeT
]
R*P
[
anUBfYU?h}RwWiU?PekGb`kiUDoW$_calS`_
[
U?P
[
_fiS`U
WeaC_ciU?eb\S`b\kiU?kBkeR>U?kGh^_caCT*bsY_?PRgh5f8UVoc_cag
   
	


fffi
ffflffi !!"fffi#$
"fffl%ffiff
&('  ,fi7>2K;3@4N,873:@
	 S`_<S`U?a^q?_.keRR*h
[
R3TVUXWY
Z\[^]
S`_<deRgf8_?h~_?a^RgT*b`kG_<f YU?hrRgb`keRgPeT*b`U?h~keR3|
]
R3SmU?hÎÐut
t
ÐÑwvJxzy ÐÑ¸hC_cPRgR*T 
[
bXU?f8RgP
[
R~keb\W$_cS\_chLkeRlkeb\h^S`_TVUXT*b`_?PeR*hQeb\keb`fpR*PGh^b`_?PiU?S`Rgh*{zXeYU?Peke_?Pe_ch¸R*PpT*b`Rga
[
_chT*_cfpW$_?a
[
UXf8b\R*P
[
_ch
|
]
RU?h*Y
Z
S\_FkGR*f
]
Rgh
[
anU?P!Q¯%anUXhM_?a^RgT*Rga
]
PiU>T*S`U?anUFU?PiU?S\_cqiY
Z
URgP
[
a^R5h
]
_caCffiU?TgbsY_cP(f8RgkebmU?P
[
R5RgS$Tg_
SmUXWeh^_FkeR
]
PeU>iS`UFkeRl?UXTVU?P
[
RghQo8S`U>kGRS`_?hŁS`U?j*_ch¸keR5keb`hCS`_TVU?TgbsY_cPDR*PfiR*Sc_cS
]
f8RgPW$_ca¸R*ST*_?SmU?WehC_
keR
]
PDkeb\h^Tg_keRMXU?TVU?P
[
R*h{ffideR*fp_chQa^R*U?S`b\jVU?kG_
]
PDR*h
[n]
kGb`_3keR~h
]
hQf8_sb`fpb`RgP
[
_ch
oa^R*U?T*Tgb`_cPeRgh* 	5hVY
Z
{
_cehCR*a?UXf8_ch¸|
]
RhCRW
]
R*keRgPf8_scRga*{f8RgkebmUXP
[
R5kGR*h^S\b`j*U?f8b\R*P
[
_3o K
u
vNMPO*{opa^RVUXT*T*b\_cPiU?P8R*P
[
aCRRgS`SmUXh
U?Peb\|
]
b`SVYU?Peke_chCRT
]
UXPeke_pW$_chCR*RgP(cRgT
[
_ca^RghkeR>¤
]
aCqcR*aCh5_?W
]
R*h
[
_chgMÊ%_ca}_
[
aC_8S`U?ke_e{eS`U.R*S\RgXU?T*bVY_cPkeR
SmU
[
R*fpW$RganU
[^]
anU.UVc_?a^R*TgRFS`U<keb`hC_TgbmU?TgbsY_cPBkGR*Skeb\W$_cS\_<|
]
R_ca^f8U.SmUÎÐut
t
ÐÑwvixzyi
5Rgf8_ch¸_cehCR*a?UXke_.|
]
RS`URgXU?W_canU?TgbsY_cPpkeR5_ca^_>h^_cGa^RlSmU3h
]
WR*aiT*b\RT*_?PÎÐut
t
ÐÑwvJxzy ÐÑLWGa^b`fpR*aC_
R*S\b`fpb`PiUTg_cfpWeS`R
[
U?fpR*P
[
R5UYRgh
[
UXh*{f8RgkebmU?P
[
R5S`UFb`PGT*_caCW$_ca^U?T*bVY_cPDkeb`aCR*T
[
UF_b`Pekeb\a^RgT
[
U3keRU?k}YU
[
_cf8_?h
U?SPY
]
T*S\R*_lkeRMS`U?h
kGb`h^S\_T*U?T*b\_cPeRgh%|
]
RrSmU?h"_ca^f8U?P!{XU?Tg_ca
[
U?Peke_S`UlS\_cPeqcb
[n]
k>keRMS`U?hrÎÐut
t
ÐÑwvJxzy ÐÑ!diU?h
[
U
diU?TgR*aCSmU?hlkeR*h^U?WiU?aCR*TgR*a*~¯%anUXhSmU<aCR*qcRgPeR*a^U?T*bVY_cP
[
_
[
U?SkGR*S%kiUffiPe_Dh
]
WR*aiT*b`U?SJ{P
]
TgS`RVUXP(oT*aCR*TgR*PSmUXh
b`hCSmU?h¸keRU?k}YU
[
_cf8_?h* 

[
anUT*U?anU?T
[
RgaVY
Z
h
[
b\TVU3b`P
[
Rga^R*h^U?P
[
RkGRSmUXhÎÐut
t
ÐÑwvJxzy ÐÑRghr|
]
RhC_cPBR*SS
]
qU?akeR
P
]
T*S\RVU?TgbsY_cPfiWea^RwR*a^RgP
[
R3WiU?a^USmU?hrb`h^S`U?h¸keRXU?TVU?P
[
R*h~T
]
U?Peke_<S`UFke_chCb`hMkGR$_cfiU?a^kGR*_.bVY_cPeb`Tg_RghroU
keRgS_ca^keRgP(kGRFÈ\  ²º


5Rgf8_ch_ceh^RgaCXU?ke_|
]
R~S`U?hkGR*WeaCR*h^b\_cPeRgh¸hCRMR*PGT
]
RgP
[
anU?PpR*P<_TVUXh^b`_?PeR*hLkGR*T*_?anU?kiUXhLT*_cP<b\f8W
]
a^R 
jVUXh*{Wea^RgT*b`h^U?fpR*P
[
RlR*P8S`_chQke_?hŁW
]
P
[
_ch¸ke_cPekeRlh^RlR*PGT
]
RgP
[
anU?PS`U?hQkeb\h^S`_TVUXT*b`_?PeR*hQeb\keb`fpR*PGh^b`_?PiU?S`Rgh*
¯%anU?hDa^R*U?S`b\jVU?aRwW$Rga^b\f8RgP
[
_chDkeR$_?f.iU?aCkeR*_bsY_?Peb`Tg_UeUfl^U?h<ke_chCb`h
[
UXf.ebwYRgP®R*PËÊ
[
¦È?ÈG flw{¸|
]
R
W_ch^RgRSmUfpb`hCffiUa^RgT*_cPeh
[
a
]
T*TgbsY_cPÍ|
]
RS`Uh
]
W$RgaCiTgb`R 	
]
¦ÈcÈG sw{~okGR*fp_ch
[
anU?a8|
]
R
[
U?f.GbwYR*PËR*P
R*h
[
Rph^b\h
[
RgffiUhCRD_?a^f8U?PËÎÐut
t
ÐÑwvJxzy ÐÑw{ _ceh^RgaCXU?fp_ch3|
]
RYRgh
[
U?h3_?a^RgT*R*PkeRpP
]
Rg?_
]
PiUaCRVU?T
[
b\b
kiU?k|
]
Y
Z
f8b\TVUBWeaCRgR*aCR*PeTgbmU?S¦ 
a^RgT*R*fp_ch
]
PeURWeS`b\TVU?TgbsY_cPTg_cPeR*T
[
U?PGke_(keU
[
_chRW$Rga^b`fpR*P
[
U?S`Rgh3o
[
R!Y_ca^b\T*_ch~kGRFUXkeh^_caCT*bVY_cP(hC_ceaCR>h
]
WR*aCeT*b`Rgh5kGRg_caCffiU?keU?h~T*_cP
[
Rg_ca*Y
Z
U<R*SsYUXh
[
b\TVU.keR3S`U?h~keb`hCS`_TVU?Tgb`_cPGR*h*
R*fp_ch
[
anUXf8_ch|
]
R5R*STVU?fpW$_FkeR
[
R*PehCb`_cPGR*hrRWiU?PehCb\c_<Rb`h
[
R*P
[
RR*PBS`U>aCR*qcbVY_cPfiRgP
[
a^R5SmU?h¸ke_chŁkeb`hfi
S`_TVUXT*b`_?PeR*hQ|
]
R}_ca^f8U?PDSmUpÎÐut
t
ÐÑwvixzy3W
]
RgkeRRGWGS`b`T*U?aQT*_?Peh^b\h
[
RgP
[
R*fpR*P
[
RSmUaCRVU?T
[
b\b\kiU?kD|
]
Y
Z
fpb`T*U
|
]
R>f
]
R*h
[
a^U?P!
   	



Á
ÄGÖÊ
lb`a
[
dU?PekGº"_
[
deRX{ ffiiÐx
tff
xflfi>Î?v`Ñ
u
xK
%
vJxzyGÑw{" 3aCb`RgqcR*ag{ ²U?S`U?iU?ag{e°LºQ{!   µcw
Á3
Ä ClPa^R*h
]
fpR*PkeR
[
_kiUXhR*h
[
U?h
[
R*_ca*Y
Z
U?h5h^R<W
]
RgkeR<R*PGT*_cP
[
a^U?aR*P.3U
[
deR*aCb`PeRffiG³
[
anU?PekG
]
a^qG{
}Rg (_k!iÊQdohg    {! s´ fi   ff ffcw
Á 
Ä
,
¤rRga^qÐ 
%Du 
{i³
]
aC³T*bJ    . { 8    ffw
Á
Ä!< 	F³_cfp_ca^UXbJ{#" !
t
fi
%
KÐ%$ffiiÐ M<v`Ñ 
tff %
yÎ$
%

%Du
Ñwv`Ñw{"'&Åb\S`Rgo?{  5R)( ¸_caC±{   c´
Á0
Ä *!h^RgS`S¦{eÊ
*cUX±?_c(U?Pek . (RgPej*RgSJ{$³T*b\R*PeTgR
 ffi  
{
ª
 
ª
    ff
Á21
Ä ffi(UsaCb`±zU?±ffib`hg{¤iUXf8fpR*a}U?PGkG <  5_caCh^±X_fl{ÊQdohg }RgºR
[C[

   
{µ ffG      ffc)+
 
        
	G.


   
	
 
  ff fiffifl fi"!#  $%fi&$  '(fi)'$ *  +-,.$
/1032547684
:91;-<
2-0=6?>A@CB54EDF2HG	I
J
:9
@CB-4KGL0M6MDH6
;
6N>

684@OB54
;
6:PQ6MD

B-4SRT6N>U6N0V2
;
B54	G)B-0
6N@	WFB-XYWM2-0
;
6MB
<
IB->
<
DFBZ2ffiWM23[?254
;
B54
<
4H\	G)2-4N2-X]B542
;-<
4ND
9 :<
0^@C2ffi6N_-B-@
9
D
<
IB`>
;
6=@O2aX]B-0bPNB-@OBMRcI
J
2
;
6=@O2d4
9
G"6?0feD
<
6YDFB->g6?@h2
9
XY6N>

B
;
6=@O2
;
B54
<
4?i^j	W84?6?0Hk
_52`X7B-4^6N>GL0
<
X]6?0d@
9
Rl2-0m6N@DQ0V6FD
<
X
<
6?>

B
;
6a@O254
<
4H@O254
;
6a_52lDF2->

6N4F\nDFB`>
P?B-0HX]2Z0M6MD

2->TR
9
@O2-0AoZ2-@O2-0pRl2
;
2q6N>r@O2
;-<
0V6FDFD
<
IB->
;
6s@C2Z0M6MDHB->"4

0
9
DFD
<
IB`>"\
254tI
J
DHB-X]Bu>
9
6?_5B54
:<
G)B54
;
6
;
6:PQ6MD

B54F\vDFB->wDF2-0xI2yD

6N0
;
6
;-<
4H@OBQDF2lD
<
IB->zW
<p;-<
k
XY6N>"4
<
B`>L2-@Oid{
;
B54
<
4]X]2-oyB-0M684d2HG"2-0V6FDH6?>w0V6|R
<
B->}68474
<
>g0V6FDFB->14

0
9
DHD
<
IB->wo
;
B-X
<
>
<
B54KG"6?0~G"6?>
;-<
D
9
@O2-0V6N4
;
6qI684

2-\KD
9
oyB54B`01I
J
RT6?>}684=2-4NBQD
<
2-X]B5472a@C2d0M6Nk
;-9
DFD
<
IB`>
;
6@O2n6N>}6?0:RcI
J
2
;
6@FI
J
>}6F2
;
6@OB54K6N4NDH2-@CB`>}684
;
6@O254
<
4H@O254
;
6_52yDH2->

6N4Ni
<
>}2-@XY6?>

68\2A2-@

2-4
;
B54
<
4Y>
9
DQ@O6F2->ffiXI
9
@
:<
G}@O6N4d>
<
_-6?@O6N4F\S0M684
9
@

2
;
B
;
6d@O2
0M6N@O2yD
<
IB->q6N>

0V6m6?@x0
< 
X]B
;
6SP?B-0HX]2yD
<
IB`>
;
6d_52lDF2->

6N4You4
9
D
<
>nI6
:<
DH2yi4
G)B-0E6N@b@CBd
9
6WF23[?Ba2`@

B54x
9
[NB-4
;
6
<
B->}6N4F\6N4ŁX
9
o74
9
G"6?0
<
B-0=6?@>EI
9
X]6?03B
;
6
>
<
_-6?@O6N4]6F8G
9
684

B54F\
;
2->
;
B@
9
Rl2`0d2
9
>L2u4
9
G"6?0feD
<
6dX
9
D?&BsXI2-4]0
9
RlB-4N2yi
{41I
J
X
<
48X7Bn)6?X]B54S684
:<p;-<
2
;
B=@O2=6N4

2lW
<
@
<p;
2
;7;
6	@O2X]B-0bPNB`@CBMRcI
J
2=0M684
9
@

2->

68\
DFB`X	G}03BlWF2->
;
B
9
6@O2G
9
>

2
;
6?@X
<
D?0VB54NDHBHG
<
B
;
6Y6:PQ6MD

B

I
9
>}6?@c2yD86N@6N0V2^@O2
;
6N4N2HG)2`0
<
D
<
IB->
;
6@O2m684

0
9
D
:9
0V2
;
6nXI
9 :<
GL@684>
<
_`6N@684Ni
`}
    	

fffiflfiffi	
fi! ff
"$#
fi
%'&)(+*-,/.1032457698;:3<>=@?;A7BC<EDGFH8JIC:3<LK;M+=LNO<P?;KJFQ8RKJ<>=LNOSNOKTIUFVBCAfl8JNG8TBC<EFW:KXAZY[N]\RFQBFQ\T<>U^?;<
_[`baQcedffif-g`hi<jAQS+8;<LKXkWFQURNG8XDGFQ8BC<jkWFQ=LFQUl?;<>8KX<>=@?XFQUCmflIDGFWKX<>8nTFQDGFWKJmflFQBFQ8<>UoDGFpBNOKX<>=L=LNZqAflURBC<
DGFEKJ<>=@AflU8;?;KJI=L=LNZqAflUr`!69BC<>\sqFQ8	BC<oB<L:KX<>8XNOAflU<>8tnuBN]8XDOA[=LFQ=LNOAflUC<>8pSN]BNG\T<>U8JNOAflUFQDO<>8p8XI<>DO?XFQ8Lv
8;<wBNG8;?XNOmflIC<>Us?XFQ\eSNxq<>Uy8XIKJ=@Afl8oFQD]FWKXmflFQBCAfl8Pz^IC<w:FWKX?;<>U{BC<wDGFQ8PNG8XD]FQ8RBC<!kWFQ=LFQU^?;<>8Lv'nsziIC<
<>U|Ai=LFQ8XNGAflUC<>8	IUC<>U|BCAfl8	BC<o<>D]DGFQ8e<>U^?;KX<}8>q
~
`VjNO<>U<>UrvFQDNOmflIFQDziIC<DGFQ8	BC<L:KX<>8XNGAflUC<>8LvIUF
:KXAQIUBN]BFQBoB<t_[`b6`
u$Ł T eRT i	9P[RoT  ¡T
¢i£¤ffiR£
¥§¦T¨[©3ª«$¬­^¦i®!¨[ª¯«/°w«/±r²W¦i³´
µ]¶@·
±¸¨R¦i°
¶
«/¬x¹)¨i¬º
·
«±)¦iª¹¸ªx±¦^ª»3«p­^¦i²W¦i°
¶
«$ª'°
·
²$±)«$¦i°E»3«$°
¶
¬x¨»3«t±¦iªe¼½;¾¿@½ZÀ
ÁZÂÃlÄ
½
ÁZÅ3Æ
³¨[ªx«/«$°Ç«/°|ª
·|È
´«$°3«/ªx¹¸ª
·
°3¦ffi¦i°3²LÉ
·
¬x¦ffi¹
Èi·
¦i±¦
·
°|³«$¬$´
µ
¨»3¨w²/¨[¬
¶
¨w»Ê«o±)¦!¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë
Ìj«$¬«$®!¨[ª¦^É3¨[¬@¦VÍÏÎ
È[·
¬@¦}Ð+Ë
flÑ
º
·
«	ªx«
È
´
·
°H¦
·
®w«/°
¶
¦P±¦»3¨[ª¹)ª9»Ê«	©-¨i®©r¦i¬»3«$¨o¹Q´¨[°3¹¸²$¨
Å
«/ª
¶
¦}¦^°3²LÉ
·
¬@¦
Æ
«$±§³3¬x¨[³Ê¹)¨
¶
¦i®w¦Ò°3¨7»3«V±¦^ªo¹¸ªx±¦^ªo»3«!­^¦i²W¦i°
¶
«$ª}²$¬«$²/«
Å
²$¨i®w¨Ó³-¨[¬¨
¶
¬x¨Ç±)¦i»3¨|²$¦i©«ffi«$ª³-«/¬@¦i¬/ËÇÔ¦
¦i°3²LÉ
·
¬x¦
Å
«$°
¶
¨»3¨T²W¦iª¨
Å
«$ª'³-¨i¬¯±)¨
È
«/°3«$¬x¦i±
·
°!®Õ´
·
±
¶
¹)³Ê±)¨e»3«$±r³«$¬$´
µ
¨»3¨T²$¨[¬
¶
¨»3«t±¦	¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°
Å
»3«R±¦}®!¹)ª®ffi¦®w¦i°3«/¬@¦}º
·
«o¨²
·
¬x¬x«R²/¨[°Ó±)¦iªp¹)ª±¦iªp»Ê«o¦^»t´¦
¶
¨i®w¨[ª
ÅÊ¶
¦^±
Æ
²$¨[®!¨}­¹)®!¨[ªp«$°Ó±¦ªx«/²$²/¹Q´¨[°
Ö
Ë
Ö
ËØ×
·ÚÙ
¨[¬x®w¦Û«$ª
È
«/°3«$¬x¦i±)®!«$°
¶
«7¬«$²
¶
¦i°
È[·
±¦i¬
Å
³«$ª«Ó»Ê«u±)¦Çªx¹¸®w«
¶
¬$´
µ
¦ÇÉ3«ZÜÊ¦
È
¨[°r¦i±p»3«7±)¦Ý´
·
±
¶
¹¸®ffi¦
²W¦^³r¦ÊËoÞj°
È
«/°3«$¬x¦i±
Å
±¦iª»3¹)¬«$²$²/¹)¨[°Ê«$ªT³3¬«
Ù
«$¬«$°
¶
«/ªR»3«}±)¨[ª£±¦i»3¨iª£»3«
·
°3¦7¹¸ªx±)¦w«$ª
¶
´¦i°s»3«
¶
«/¬x®!¹)°r¦i»3¦iª
³¨[¬§±)¦«/°3«$¬
È
´
µ
¦»3«£±´
µ
°3«$¦»Ê«£²W¦^»r¦
·
°Ê¨»3«eª
·
ª±)¦i»3¨[ª
Å
º
·
«	«$ª§®w«/°3¨[¬'«$°V«/±-²$¦iªx¨o»3«£±)¦iª§»Ê¹)¬x«/²$²/¹)¨[°3«/ª
²$¨i®w³r¦^²
¶
¦^ª³¨[¬e²W¦i¬«$²$«/¬£»3«}ß
ÂÄ
ß
Á
ËpÞ¯ª£²
·
¬x¹¸¨[ªx¨w¨[©3ª«$¬­^¦i¬eº
·
««/°|à
·
Í
)}QÑ
±)¦
Ù
¨[¬®ffi¦}»3«o±¦iªt¹¸ªx±¦^ª
º
·
«E¨[©3ª«$¬­^¦i®!¨[ª	¬«/ár«ux¦u±)¦ffiªx¹¸®w«
¶
¬$´
µ
¦ffi»3«/±ª
·
©3ª
¶
¬@¦
¶
¨
Å
°3¨H±¦V»3«}±)¦â´
·
±
¶
¹)®w¦w²$¦i³r¦VÉ3«>Ü3¦
È
¨[°r¦i±¡Ëã¨[¬
«$±²$¨i°
¶
¬@¦i¬¹)¨
Å
¨
¶
¬x¨iª£¦
·+¶
¨[¬«$ª£®
·
«$ª
¶
¬@¦^°|º
·
«P«/°Çª
·
³-«/¬Îr²/¹)«$ª»3«P®!«
¶
¦i±)«/ªt²$¨[°Çª¹)®!«
¶
¬W´
µ
¦}É3«>ÜÊ¦
È
¨[°r¦^±
äLÃlå
¾æ)½ZçèÍÏ«$ª»3«$²/¹)¬
Å
º
·
«'°3¨£¦^³r¦i¬x«/²$«7´
·
°3¹¸²W¦i®!«$°
¶
«¯«/°P±)¦Ç´
·
±
¶
¹¸®ffi¦§²W¦i³r¦
Ñ
Å
²$¨[®!¨tà£±;Í
))flÑ¯éOê/ë
Å
ã
¶
Í
))QÑ
éíì^ë
¨Hà
·
Í
))QÑébîlë
Å
±)¦iª	¹)ª±¦iª»3«­^¦i²W¦^°
¶
«$ª
È
«/°3«$¬x¦i»r¦iªR³¨[¬	©¨[®©r¦i¬»3«$¨H¹W´¨[°3¹¸²$¨V®
·
«$ª
¶
¬@¦i°
Ù
¨[¬®ffi¦^ª
¶
¬¹¦i°
È[·
±¦^¬x«$ª¨ÉÊ«ZÜÊ¦
È
¨[°3¦i±)«/ª
Å
²$¨[°!±¦^»3¨[ªº
·
«eªx¹
È[·
«$°E±)¦iª¯»3¹)¬«$²/²$¹)¨i°3«$ªj²$¬¹)ª
¶
¦i±¸¨
È
¬r´¦lÎr²W¦iª²$¨[®!³r¦i²
¶
¦iª/Ë
ã¨»3«/®w¨[ªj²/¨[°3²$±
·
¹)¬¯³¨[¬¯±¸¨
¶
¦i°
¶
¨º
·
««/±rª
·
©Êª
¶
¬x¦
¶
¨M
·
«
È
¦
·
°w³r¦^³-«/±
ÙÏ·
°3»r¦i®!«$°
¶
¦i±
Å
³
·
«$ª'»3«ÉÊ«$²LÉ3¨
«$°ffi°
·
«$ª
¶
¬x¨²$¦iªx¨P®ffi¦i¬²W¦±¦Rªx¹)®!«
¶
¬W´
µ
¦R»Ê«£±¦^ª§¹¸ªx±¦^ª
ÅC¶
¦i°
¶
¨P±¦^ª'»Ê«­^¦i²W¦^°
¶
«$ª²/¨[®!¨o±)¦iª§»Ê«	¦i»t´¦
¶
¨[®!¨[ª$Ë
à£ª$´
µÅ
«$°Và
·
Í
&}flÑ
«$ª«/±-ª
·
©3ª
¶
¬@¦
¶
¨²
·
¦i»3¬@¦^»3¨»3«/©r¦fl¨»3«£±¦R²W¦i³r¦oÉ3«ZÜÊ¦
È
¨i°r¦i±º
·
¹)«$°ffi»3«
¶
«$¬x®!¹)°3¦o±¦^ª
 
fifl"C
fiwÊ
-
#fi Õ
	+#fiw£
#fiffi "C
fi

fiflfi  
»3¹¸¬x«$²/²$¹¸¨[°3«$ª§»3«£±¸¨[ª'±¦i»3¨iª'»Ê«£±¦^ª§¹¸ªx±¦^ª
Å
®w¹¸«$°
¶
¬x¦iª'º
·
«	«$ª§±¦Ú´
·
±
¶
¹¸®ffi¦	²$¦i³r¦PÉÊ«ZÜÊ¦
È
¨[°3¦i±-¬«$²/¨[°3ª
¶
¬
·
´
µ
»r¦
±¦º
·
«
Ù
¦W­[¨[¬«$²/«oª
·uÙ
¨[¬®ffi¦¬«$²
¶
¦i°
Èi·
±¦i¬
Å
¦i±)¦i¬
È
¦^»r¦«$°u±¦»3¹¸¬x«/²$²$¹W´¨[°7»3«R±¦}¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°Ë
Þ¯°
¶
¬x«p±¸¨[ª»3«
Ù
«$²
¶
¨[ª¯«/°}±¦¹¸®ffi¦
È
«$°Ð+Ë

°Ê¨	ªr´¨[±¸¨	ªx«9»3¹)ª
¶
¹)°
È[·
«$°}¹¸ªx±)¦iª»Ê«9­^¦i²W¦i°
¶
«$ª$ËjÞÜ+¹)ª
¶
«/°}¨
¶
¬¨[ª
¶
¹¸³-¨iª»3«T»3«
Ù
«$²
¶
¨[ªt²
·ÊÆ
¦}³3¬x¨[±¸¹
Ù
«/¬@¦i²/¹Q´¨[°w¹)°3»
·
²$«
·
°7²$¹¸«$¬
¶
¨}»3«/ªx¨[¬»3«$°u«$°u±¦
È
«$¨[®!«
¶
¬W´
µ
¦o»3«T±¦iª9¹)ªx±)¦iª$Ë

¨[°
¶
¹¸°
·
¦i®!¨[ªo¨i©3ªx«/¬­^¦i°3»3¨y¼½;¾¿@½
ÁZÂÃlÄ
½
Á	Æ
¨
¶
¬@¦7ªx«$¬¹)«w»3«w»Ê«
Ù
«$²
¶
¨[ªP¦i±¦^¬
È
¦i»Ê¨[ªRªx«$®!«x¦^°
¶
«$ªP¦Ó±¦^ª
¦i°
¶
«/¬x¹¸¨[¬x«/ª
Å
²$¨i°
Ù
¨[¬®ffi¦»3«ª
·
¬x²$¨iª
Å
º
·
«
¶
¹)«$°Ê«$°uª
·
¨i¬x¹
È
«$°7«$°Ó±¦iªp¹¸ªx±¦^ª$Ëjà ­[«$²/«$ª	¹¸°3²$±
·
ªx¨E³r¦^¬x«$²/«$°
·
°3¹¸¬R»3¨[ª»3«Ø´«/ª
¶
¦^ª$ËHÞ¯ª
¶
¨[ªP»Ê«
Ù
«$²
¶
¨[ª
¶
¦i®P©3¹Z´«/°
¶
¹)«$°Ê«$° ²W¦i¬x¦i²
¶
«$¬P»Ê«w»3¹¸ªx±¸¨+²$¦i²$¹W´¨[°
ÅÆ
ªx«
È[·
¬x¦i®w«/°
¶
«
³3¬¨fl­¹¸«$°3«/°|»3«ffi¼½;¾¿@½
ÁZÂÃlÄ
½
Á
»3«/°
¶
¬x¨w»3«±¦iªt²
·
¦i±)«/ªÉr¦E²$¬«$²/¹)»3¨
·
°r¦!¹)ªx±)¦}»3«­^¦i²$¦i°
¶
«/ª
Æ
³¨[ª
¶
«$¬¹)¨[¬
®!«$°
¶
«7ªx«uÉr¦s»3¹)ª¨+²/¹¦i»Ê¨3ËÚÞ¯ª!»Ê«$²$¹¸¬
Å§·
°r¦s»3«7±¦iª}»3¨iªw»3¹¸ªx±¸¨+²$¦i²$¹¸¨[°3«$ªPÉr¦{¦^²W¦i©r¦^»3¨{»Ê«$ªx±¸¹´¦i°3»3¨[ª«
Ér¦i²/¹¦
·
°r¦RÎr±¦T»3«e±¦T¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°V¦i»
Æ
¦i²$«/°
¶
«iË'Þ¯°ffi«/±r«$ªº
·
«$®w¦o»3«e±¦	Î
È[·
¬@¦Rªx«e«$ªxº
·
«/®ffi¦
¶
¹$¦o«/±
¨[¬¹
È
«/°ffiº
·
«	³3¬¨[³¨[°3«$®!¨[ª§³r¦i¬@¦«$ª
¶
¨[ª»Ê«
Ù
«$²
¶
¨[ª
Å
ªx«/®w«ux¦i°
¶
«/ªp¦Pª
·
¬x²$¨iª$Ë'Þ¯°V¨+²$¦iªx¹¸¨[°3«/ª9ªx«£¨[©3ªx«/¬­^¦i°
²$¨i®©3¹)°3¦i²$¹¸¨[°3«$ª»3«}»3«
Ù
«$²
¶
¨[ªTº
·
«}ª
·ÊÈ
¹)«/¬x«$°
ÙÏ·
«$¬
¶
«$®!«$°
¶
«}«/ª
¶
«!¨i¬x¹
È
«$°
Å
²$¨[®!¨V«$±»3«}±¦!Î
È[·
¬x¦ÊË×+«
»3¹¸ª
¶
¹¸°
È[·
«
·
°3¦|¹)ª±¦H»3«w­^¦i²$¦i°
¶
«/ªP»3«/°
¶
¬x¨Ç»Ê«
·
°3¦Ç¦i°
¶
¹
È[·
¦{¼½;¾¿L½
ÁZÂ

ÃlÄ
Í º
·
«ffi¦i³r¦i¬«$²$«w»3¹)ª¨+²/¹¦i»3¦
Ñ
Å
·
°r¦E»3«R²
·+Æ
¦iªe»3¹)ª±)¨²W¦i²/¹)¨[°Ê«$ªª«É3¦!»3«/ªx±¸¹W¦^»3¨
·
°3¨[ªt³«$¬x¹¸¨+»Ê¨[ªp»3«R±¦¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë
 fiffffiflffiffffi! #"%$'&
(
fl*)+ff,)ff.-/ff0"21
(43
)65+! 4fl#17ff,ffffi89"0!ff:"%$<;=$>ffffifl01
(
¥§¦R²$¨[®!«$°
¶
¦^®w¨[ªj«/°ffiª
·
®w¨i®w«/°
¶
¨Rº
·
«»
·
¬@¦i°
¶
«³3¬x¨²$«/ªx¨[ª'»3«e²$¬«$²$¹¸®w¹¸«$°
¶
¨R³
·
«$»3«/°V²$¬«W¦i¬ªx«e»3«
Ù
«/²!
¶
¨iª§ª
·
³-«/¬Îr²/¹¦i±¸«$ª/Ë4?°ffi«u«$®!³3±)¨²$±W´¦iªx¹¸²$¨«$°V«/±²$¬x«/²$¹¸®w¹¸«$°
¶
¨É3«
¶
«$¬¨+«/³3¹
¶
¦lÜ+¹¦i±rª¨[°V±¦^ª'»Ê¹)ªx±¸¨+²$¦i²$¹¸¨[°3«/ª
»3«A@[»Ê«$ª@¦s
·
ª
¶
«B@ÛÍ
å}Â)ÁDC
ç§¼
Â)Á
æ
ÃQä
èiç
ÂÃlÄÊÁ
Ñ
ÅÊÈ
«/°3«$¬x¦i»r¦iª
È
¬x¦i²$¹)¦iªt¦±¦»Ê¹
Ù
«$¬«$°3²/¹¦«/°
¶
¬x«R±)¨iªp³r¦i¬r´¦^®w«
¶
¬x¨iª
»3«p¬«$»E»3«$±Ê®ffi¦
¶
«$¬¹¦i±²$¬«$²/¹)»3¨
Æ
»Ê«$±3ª
·
©3ª
¶
¬@¦
¶
¨3ËFE
·
¬x¦i°
¶
««/±3²$¬«$²/¹)®!¹)«$°
¶
¨TÉ3¨[®!¨+«/³3¹
¶
¦lÜ+¹¦i±
Å
±)¦£»3¹]­[«$¬
ªx¹¸»r¦i»7»3«T³¨[ªx¹¸©3±)«/ªp»3«
Ù
«/²
¶
¨[ªt«$ª
¶
¬
·
²
¶@·
¬x¦i±)«/ªt«$ªt®w«/°3¨[¬
Å
³-«/¬x¨
¶
¦^®©3¹Z´«/°H³
·
«/»3«$°Ó«ZÜ+¹)ª
¶
¹)¬/Ë¯Þ¯ªt«$±²W¦^ªx¨
»3«/±²/¬x«/²$¹)®!¹)«/°
¶
¨ªx¨[©3¬«ª
·
³«$¬Î3²$¹)«/ª9²/¨[®w³3¦i²
¶
¦iª
Å
²$¨i®w¨«$°w±)¨[ª¯®!«
¶
¦i±)«/ª
Ù
²/²CÍ
))flÑ
Ë¯Þ¯°ffi«$±¸±¦iª¯«>Ü+¹)ª
¶
«$°
»3¨[ª£³-¨[ª¹)©3±¸«$ª³-¨[ª¹)²/¹)¨[°3«/ª	»3«}¦^»3ªx¨[¬²$¹W´¨[°%GtÉ
·
«$²/¨[ª6H
äLätÆIrä
¾
Å
²$¨[°
·
°3¦V©r¦i¬x¬«$¬x¦V»3«»3¹
ÙÏ·
ªx¹W´¨[°Ç«$°
¶
¬x«
¦i®©¨[ª°Ê¨!°
·
±)¦ÊË¯Þ¯ª
¶
¨EÉr¦i²$«Rº
·
«T²/¬x«B/²W¦i°u»3¨[®!¹)°Ê¹)¨[ª'»3«
·
°3¨
Æ
¨
¶
¬¨
¶
¹)³¨
Å
²$¬x«´¦i°3»3¨iªx«R»3«
Ù
«/²
¶
¨[ªp«$°
«$±«$®!³r¦iº
·
«
¶
¦i®!¹)«/°
¶
¨ÛÍÏ»3¹)ª±)¨²W¦i²/¹)¨[°Ê«$ª
Å
®w¦i²$±)¦iª
Å
«
¶
²iË]Ë]Ë
Ñ
Ë

·
¦i°Ê»3¨V«$±ª
·
©3ª
¶
¬@¦
¶
¨H«$ª
·
°r¦ffiª
·
³-«/¬Îr²/¹)«
Ù
²$²[Í
)LflÑ
Å
°3¨Ér¦
Æ
±
·3È
¦i¬9¦o«$ª
¶
«
¶
¹¸³-¨o»3«	»3«
Ù
«$²
¶
¨[ª
Å
³
·
«/ª±¦³-¨[ª¹)²/¹Q´¨[°w»3«	¦i»Êªx¨[¬²$¹Q´¨i°V«$ª|´
·
°Ê¹)²W¦+Ëã«/¬x¨
»3«/©3¹)»3¨!¦E±¦¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°ÛÐJ+K

Å
®!«$¬«$²/«o«/°
¶
¨+»3¨E²$¦iªx¨!±¦³«$°r¦E«$ª
¶@·
»Ê¹¦i¬t«$±ª¹)ª
¶
«$®w¦}º
·
«o°Ê¨[ª
¨²
·
³r¦
Å
º
·
«7»3«/©3¹)»3¨s¦Ûª
·
¹¸°3°r¦
¶
¦Ç²$¨[®!³3±)«u¹)»r¦^»
Å
³
·
«/»3«7®w¨[ª
¶
¬x¦i¬x°3¨iª°
·
«/­i¨[ªffi»3«
Ù
«$²
¶
¨[ª
¶
¦^®©3¹Z´«/°
»
·
¬x¦i°
¶
«w«$±'²$¬x«/²$¹¸®w¹¸«$°
¶
¨3Ë

¨[®!¨|ÉÊ«$®!¨[ª­¹¸ª
¶
¨Ç¦
¶
¬x¦W­j´«/ª»3«/±§«/ª
¶@·
»3¹)¨Ó»3«ffi±¸¨[ªo³Ê¬x¹)®!«$¬¨[ª«$ª
¶
¦i»3¹¸¨[ª
»3«
È
«/°3«$¬x¦i²$¹W´¨[°7»3«T»r¦Ò°3¨}ª
·
³«$¬Î3²$¹¦^±³-¨i¬©-¨i®©r¦i¬»3«$¨}¹W´¨[°3¹)²/¨
Å
±)¦iª»3¹¸ªx±¸¨+²$¦i²$¹¸¨[°3«$ª§©3¹)»Ê¹)®!«$°3ª¹)¨[°r¦^±)«$ª
ªx«£«$°3²
·
«$°
¶
¬x¦i°7ªx¹¸«$®!³3¬x«³3¬x«/ªx«$°
¶
«$ª
ÅrÆ
¦Pªx«$¦¹)°3»3¹]­¹)»
·
¦^±)®!«$°
¶
«
Å
«/°
Ù
¨[¬x®w¦o»Ê«}¼½;¾¿@½
ÁZÂÃlÄ
½
ÁZÅ
¨P²$¨[®!¨
ª
·
¬x²$¨iª	º
·
«P°r¦^²$«$°Û«/°Ç±¦^ª¹¸ªx±¦^ªe»Ê«o­^¦i²W¦^°
¶
«$ª/Ë	Þ¯°Ç«$ª
¶
«P¦i³r¦i¬
¶
¦i»3¨w®w¨iª
¶
¬x¦i¬x«/®w¨iªº
·
«o±¦iªe»3¹)ª±)¨²W¦L
²$¹¸¨[°3«/ªP©3¹¸»3¹)®!«$°3ª¹)¨[°3¦i±)«/ª°Ê¨Çªx¨[° »3«
Ù
«/²
¶
¨iª1´
·
°3¹)²$¦i®!«$°
¶
«!¬x«/±¦i²/¹)¨[°r¦^»3¨[ª²$¨[°y«/±§©¨[®©3¦i¬x»3«/¨
Å
³
·
«$ª
ªx«ffi³
·
«$»Ê«$°
È
«/°3«$¬x¦i¬®!«$»3¹)¦i°
¶
«!¨
¶
¬¨[ªP®!«$²$¦i°3¹)ª®w¨iª$Ë|×+«
¶
¬@¦
¶
¦Ó»3«
·
°y»3«
Ù
«/²
¶
¨Û¹)°
¶
¬$´
µ
°3ª«$²$¨Ç¦Ó«$ª
¶
¦
ª
·
³-«/¬Îr²/¹)«
Å
²
·+Æ
¨H¨[¬¹
È
«/° ´
·
±
¶
¹)®!¨ª«P«$°Ê²
·
«/°
¶
¬@¦V«/°|±¦E°r¦
¶x·
¬@¦^±)«B$¦w»3«o±¦}²W¦^³r¦ffiÉ3«>Ü3¦
È
¨[°r¦i±
Æ
«$°Óª
·
Ù
¦i±
¶
¦V»3«!¬x«
È
¹)ª
¶
¬x¨7²/¨[°{«/±jª
·
©3ª
¶
¬x¦
¶
¨3Ëffi×+¹¸«$°3»3¨u²W¦^³r¦i²$«/ªo»Ê«w³3¬¨Q­[¨²W¦i¬
·
° »3«$ªx¦fl
·
ª
¶
«ffi«/°
¶
¬x«w¦i®©3¦iª
²W¦^³r¦iªj³-¨i¬¨
¶
¬¨[ª¯®!«$²W¦^°3¹)ª®w¨[ªeÍÏ°3¨Rªr´¨[±¸¨T®w«/»3¹¦^°
¶
«p©-¨i®©r¦i¬»3«$¨T¹W´¨[°3¹)²/¨
Ñ
ª«e³
·
«$»3«
Ù
¨[¬MW¦i¬¯»Ê«p°
·
«/­[¨
±¦}¦^³r¦i¬x¹¸²$¹W´¨[°H»3«R»3¹)ª±)¨²W¦i²/¹)¨[°Ê«$ª©3¹¸»3¹)®!«$°Êªx¹)¨i°r¦i±)«/ª$Ë
ã¦i¬x¦V»3«$®!¨[ª
¶
¬@¦^¬x±)¨ffiÉ3«$®!¨[ª	¬«W¦i±¸¹W¦^»3¨ffi«>ÜÊ³«$¬¹)®!«$°
¶
¨iªT»3«²$¬«$²/¹)®!¹)«$°
¶
¨H®w«/»3¹¦i°
¶
«P«/­^¦i³¨[¬x¦i²$¹W´¨[°
»3«s¨[¬¨
Å
»3«s®w¦i°3«/¬@¦ ªx¹¸®w¹¸±¦i¬w¦ ²
·
¦i°Ê»3¨«/ª
¶x·
»3¹¦^®w¨[ªH«/±T²$¨[®!³¨[¬
¶
¦i®w¹¸«$°
¶
¨ »Ê« ±)¦iª ¼½;¾¿@½
ÁZÂÃlÄ
½
Á
¦i°
¶
«}±)¦w±¸±)«
È
¦i»r¦ffi»3«¦i»t´¦
¶
¨[®w¨iª	¦V±¦wª
·
³«$¬JÎr²$¹¸«iËoÞjª
¶
¦ffi­i«BEÉ3«$®!¨[ª	«Z­^¦i³-¨i¬@¦i»3¨ffi³-¨²$¨H® ´¦iª£»Ê«
·
°r¦
®!¨[°3¨²W¦i³r¦
Å-Æ
«/±¯¦iª³-«/²
¶
¨7¬«$ª
·
±
¶
¦^°
¶
«}ªx«E®
·
«/ª
¶
¬@¦H«$°s±¦!Î
È[·
¬x¦ÊËPÔ¨[ªT»Ê«
Ù
«$²
¶
¨[ªR® ´¦iª£­¹)ª¹)©3±¸«$ª	ª¨[°
»3«w°
·
«/­[¨|¹)ªx±)¦iªR»3«V¦^»t´¦
¶
¨i®w¨[ª
Å
¹)ªx±)¦iªR»3«w­^¦i²$¦i°
¶
«/ª
Æ
»3¹¸ªx±)¨²W¦^²$¹)¨i°3«$ªR©3¹¸»3¹)®!«$°3ª¹)¨[°3¦i±)«/ª
ÅÆ
¦Óªx«W¦u«$°
±¦
Ù
¨[¬®ffi¦}»3«ffi¼½;¾¿@½
ÁZÂÃlÄ
½
ÁZÅ
¹)°Ê»3¹¸­¹)»
·
¦i±)®!«$°
¶
«	¨w²/¨[®!¨!ª
·
¬x²/¨[ª	¦^±¦i¬
È
¦i»3¨[ª/Ë'Ô¦^ªe¹¸ªx±)¦iªp»3«o¦i»t´¦
¶
¨[®w¨iª
ªx¨i° ±)¨iªT³3¬x¹¸®w«/¬x¨[ªR°£´
·
²/±)«$¨iªT»3«w²/¬x«/²$¹)®!¹)«/°
¶
¨7»3«!±¦Hªx«
È[·
°3»r¦u®w¨i°3¨+²$¦i³r¦
Å
³¨[¬R±)¨7º
·
«w¦uª
·
­[«Nffi«/±
   	

fffiflfiffi	
fi! ff
"$#
fi
%'&)(+*-,/. 032r5ICKJFQU^?;<oDGFE<Lk$FW:3AQKJFQ=LN>qAflU|BC<R:3A[=@A!\sqFQ8£BC<IUFE\TAflUCA[=LFW:F!B<RAQKXAw8XAQSKX<
DGFH8XIC:3<LK;MÊ=LNO<P69I_Q_
	£KJ<>=@AflU8;?;KJIq
~
BFffin|DGN]\T:NGF[v8;<!¸AQKJ\FQUÛBNOkQ<LKJ8;Afl8R?XNO:3Afl8TBC<EBC<L)<>=@?;Afl8Lv
=@Afl\TA!kQ<>\RAfl8t<>UuD]F}NG\RFWmQ<>Ur` 8XDGFQ8eBC<FQBjqFW?;Afl\TAfl8>vNG8JDGFQ8pBC<RkWFQ=LFQUl?;<>8>vFQDGmflIUF}BC<L:KJ<>8XN>qAflUrv
BNG8XDGAi=LFQ=LNOAflU<>8j8XIC<>DO?XFQ8'n}8XICKJ=@Afl8jFQD]FWKXmflFQBCAfl89NOmflIFQDO<>8jFoDOAfl8jziIC<eFW:FWKJ<>=@<>U!?;KJFQ8§S3Afl\eS+FWKJBC<>FWK
NG\RFWmQ<>Uuci`	` DGDOA}BC<>\£IC<>8;?;KJFP<>D=LFWKqFQ=@?;<LK£NGU^?;KZq
~
U8;<>=@AF<>8;?XFE8JIC:3<LK;M+=LNO<£z^IC<	?XNO<>U<>UHDGFQ8
BNG8XDGAi=LFQ=LNOAflU<>8SNGBNG\R<>U8XNOAflUFQDG<>8Lv^ziIC<p:IC<>B<>U}8;<LKjmQ<>UC<LKJFQBFQ8'BC<tBNGkQ<LKJ8XFQ8¯)AQKJ\RFQ8L`
   
	fiV fifl# ."
fi
 C
fiVfiQ#	'



fi  	
%'&)(+*-,/.70r25 \RFWmQ<>U!BC<9D]F£8JIC:3<LK;M+=LNO<'69I_Q_
	?;KFQ8¯IUF£BCAfl8XNG8BC<S3Afl\eS+FWKJBC<LA	BC<pFW:KXA
Y[N]\RFQBFQ\T<>U^?;<j_[`bcpdffif-g`6§BC<>\ qFQ8BC<¯NG8XD]FQ8BC<¯k$FQ=LFQU^?;<>8AQS8;<LKXkWFQ\TAfl8KX<LmflNGAflUC<>88XNGU£KX<>=@AflU8
?;KJI=L=LN>qAflU 6 nBCAfl\RN]UNOAfl8:3<LKX:3<>UBNG=LID]FWKX<>8B<tDGF	KX<>=@AflU8;?;KI=L=LN>qAflU  `  Dr:3<LK;M+D3\I<>8;?;KJF
<>D)AflUBCA}:D]FQUCA}nHDGFEFQDO?XICKFKX<>DGFW?XNOkWFEBC<T<>8;?XFQ8LAflUFQ8£8XNGUVKX<>=@AflU8;?;KJINOKeKX<>8;:3<>=@?;A!FEDGFQ8eKX<
=@AflU8;?;KJIq
~
BFQ8 y_b 6 
Ù
¨[°3»Ê¨!»Ê«±)¦iªp¹)ª±¦iªp»Ê«R­^¦i²$¦i°
¶
«/ªeª¨[°u«$±°3¹]­[«$±³Ê¬x¹)®!¹
¶
¹¸­i¨ªx¨[©Ê¬x«R«$±º
·
«ªx«RÉr¦E«/­^¦i³¨[¬@¦^»3¨3Ë
E
·
¬@¦^°
¶
««$±+²$¬«$²$¹¸®w¹¸«$°
¶
¨
Å
²
·
¦^°3»3¨T±¦^ª¹)ª±¦iª»3«p¦i»p´¦
¶
¨[®!¨[ª¦i±)²$¦i° W¦^°
·
°}»3«
¶
«$¬®w¹¸°r¦i»3¨
¶
¦i®w¦Ò°3¨
Å
´«$ª
¶
¦iªH²/¨C¦i±¸«$ªx²/«$°«$°
¶
¬x«s«$±¸±¦iª/Ë Ô¦iªffi¹)ªx±)¦iªffi»Ê«Ç­i¦^²W¦i°
¶
«/ª7º
·
«Û¨[©3ªx«/¬­^¦i®!¨[ªH«$°±)¦ ¹)®w¦
È
«/°1ªx¨[°«/±
¬x«/ª
·
±
¶
¦i»Ê¨»3« ³«$º
·
«Ò°r¦^ªÓ¬«
È
¹¸¨[°3«$ª7º
·
«{°3¨É3¦i°â±¸±)«
È
¦i»3¨Ú¦Úªx«$¬Ó²$¨[®!³3±¸«
¶
¦^®w«/°
¶
«¬x«/±)±¸«$°r¦i»3¦iª @3Ë
ff¨ «/ªH³
·
«/ªu«/±
¶
¹¸³-¨ »3«Û²$¬«$²$¹¸®w¹¸«$°
¶
¨ ¨[©3ªx«/¬­^¦i»3¨Ú«/ª
¶
¬¹)²
¶
¦i®!«$°
¶
«
ä
èZ¾ÊèØè
ä
èZ¾Êè
Å
³
·
«$ªu¦i°
¶
«/ªH»3«
²$¨i®w³3±¸«
¶
¦i¬R³3±)«/°r¦i®!«$°
¶
«w±¦7³3¬x¹¸®w«/¬@¦7®w¨[°Ê¨+²$¦i³r¦
ÅÆ
¦|É3¦|°
·
²$±¸«W¦i»3¨|±¦7ªx«
Èi·
°3»r¦ÊËÓã¨i¬P¨
¶
¬x¨|±)¦i»3¨
Å
³
·
«/»3«s¨+²
·
¬x¬¹)¬wº
·
« ²
·
¦i°3»Ê¨Ø»Ê¨[ªH¹)ª±¦iªV»Ê«s¦i»t´¦
¶
¨[®w¨iªffi²$¨[¦i±)«/ªx²$«/°
Å
±)¦
Ù
¬x¨[°
¶
«$¬@¦y«/°
¶
¬x«s«/ª
¶
¦^ªu»Ê¨[ª
°3¨wªx«W¦w³-«/¬
Ù
«$²
¶
¦
ÅÆ7Ù
¦i±
¶
«
·
°r¦wÎr±)¦!»3«y´¦
¶
¨i®w¨[ªt³r¦^¬@¦wº
·
«¦iªW´
µ
±)¨!ªx«$¦ÊË£Þ¯°Ó±¦!Î
È[·
¬@¦
Æ
«$ªxº
·
«/®ffi¦wªx«
®
·
«/ª
¶
¬@¦£±)¦²$¨i°ÊÎ
È[·
¬x¦i²$¹W´¨[°P³Ê¬x¨[³
·
«$ª
¶
¦ÊËFE	«§«$ª
¶
¦iª
Ù
¬¨[°
¶
«$¬x¦iª»Ê«
Ù
«$²
¶@·
¨iª@¦iª¯º
·
«°Ê¨	Ér¦i°±¸±)«
È
¦i»3¨¦ª«$¬
³«$¬
Ù
«/²
¶
¦i®w«/°
¶
«}¬x«
È
«$°Ê«$¬@¦^»r¦iªR³
·
«/»3«$°
Ù
´¦i²$¹¸±)®!«$°
¶
«o²$¬«W¦i¬ªx«E»3¹)ª±)¨²W¦i²/¹)¨[°Ê«$ª
Å
¼½;¾¿L½
ÁZÂÃlÄ
½
ÁtÆ
ª
·
¬²$¨[ª
Å
º
·
«T«$ª9±)¨º
·
«Tª«	­[«	»3«/ªx³
·
´«$ª¦P®ffi¦
Æ
¨[¬x«/ªp»3¨[ªx¹¸ª9»3«T«Z­^¦i³-¨i¬@¦i²/¹Q´¨[°ËffiE	«£«$ª
¶
¦}®w¦i°3«$¬x¦P»3«/®w¨[ª
¶
¬x¦i®w¨iª
º
·
«R±¦iª9»3¹)ª±)¨²W¦i²/¹)¨[°3«/ª9©3¹¸»3¹)®!«$°Êªx¹)¨i°r¦i±)«/ª§ª¨[°7»3«
Ù
«/²
¶
¨[ªt¹)°
¶
¬$´
µ
°3ª«$²$¨iªt¦E±)¦Pª
·
³-«/¬Îr²/¹)«Rà
·
Í
)}flÑ
Å+Æ
«$ª
¹)°
¶
«$¬x«/ª@¦i°
¶
«o¬«$ª@¦^±
¶
¦^¬pº
·
«
¶
¦i®©3¹Z´«$°7ªx«R³
·
«$»3«/°
È
«/°3«$¬x¦i¬t»
·
¬@¦^°
¶
«R«$±²$¬«$²/¹)®!¹)«$°
¶
¨3Ë
ufi fl w ¤x¤  i	ffiRffip¤! ffi ¢}o+¢}ow¤ "ffi}Ti£
$#§ffiRTR [	wRffi% 
&
T

·
¦i°Ê»3¨Ç±¦u»3¨[ª¹)ª»3«$±'©-¨i®©r¦i¬»3«$¨Ó¹Q´¨[°3¹¸²$¨Ó¦i±)²$¦i° $¦
·
° ­^¦i±¸¨[¬¦i³3¬¨QÜ+¹¸®ffi¦i»Ê¨|»3«

Ë Ð('|Ô
g
Å
¨[©Êªx«$¬
­^¦i®!¨[ª
Å
¦i»3«/®1´¦iªR»3«/±j«$ªx³«$¬x¦i»3¨Û¦
·
®w«/°
¶
¨u»3«$±
¶
¦i®w¦Ò°3¨H»3«!±¦^ª¹¸ªx±)¦iªR»3«!­^¦i²$¦i°
¶
«/ª
Å
º
·
«wª
· Ù
¨[¬x®w¦
«$ªR®!«$°3¨iªR¦i±¦i¬
È
¦i»r¦wº
·
«w³r¦^¬@¦V»3¨[ª¹)ªT® ´¦iªT©r¦flx¦^ª
Å¶
¦i±
Æ
²$¨i®w¨H­[«/®w¨iª«/°s±¦V¹)®w¦
È
«/° Ð+Ë*)ÊË

¨[®!¨
Æ
¦VÉÊ«$®!¨[ª	®!«$°3²/¹)¨[°r¦^»3¨ffi²/¨[°s¦i°
¶
«/¬x¹)¨i¬x¹)»3¦i»|»
·
¬@¦i°
¶
«P«$ª
¶
«
¶
¬x¦i©r¦fl¨
Å¶
¬x¦iª£©¨[®©r¦^¬x»3«/¨[ª	©r¦fl¨ffi»3¨[ªx¹¸ª
   	

fffiflfiffi	
fi! ff
"$#
fi
%'&)(+*-,/.70r25'h[IC:3<LK;M+=LNO<?_Q_
	?;KJFQ8IUPS3Afl\SFWKJBC<LA	NGU^?;<>U8;A£nIU8XIFZkQ<=LFQDG<>Ul?XFQ\RNG<>U
?;ACv^ziIC<jUCAtDGDG<LmflFpF<>DGNG\RNGUFWK=@Afl\T:+DO<L?XFQ\T<>U^?;<§DOAfl8BC<L)<>=@?;Afl8L`69IUziIC<<>DC?;KJFW?XFQ\RNG<>Ul?;AeI8XFQBCA
:FWKJFmQ<>UC<LKJFWK¯DOAfl8BC<L)<>=@?;Afl8<>8BNO)<LKX<>Ul?;<Qv[\£IC<>8;?;KJF£BC<L)<>=@?;Afl8¯8XNG\RNGD]FWKX<>8F£DOAfl8AQS8;<LKXkWFQBCAfl8<>U
DGF}M+mflICKJFwci`ivBAflUBC<oD]F!8XIC:3<LKJNOM+=LNO<	Fw8XNGBCAES3Afl\SFWKJBC<>FQBF!FffiBCAfl8XNG8\T<>BNGFQ8L` §<UiIC<LkQA
BNG8;?XN]UCmflING\TAfl8 LAflUFQ8t8XN]UwKJ<>=@AflU8;?;KJINGK§nffiBCAfl\RNGUNGAfl8§:3<LKX:3<>UBNG=LIDGFWKX<>8>`
Afl\RAP:3<>=LID]NGFWKJNGBFQB
:KXAQ:N]FjBC<<>8;?XF98XIC:3<LKJNOM+=LNO< ):IC<>8UCA§D]FC<>\TAfl8-AQS8;<LKXkWFQBCA§<>Ue<>DlAQKXA B<>8;?XFQ=LFQ\TAfl8DGFQ8KJ<LmflNOA
UC<>8jKJ<>=@AflU8;?;KJIq
~
BFQ8§cciv3ziIC<eFW:FWKX<>=@<£:KX<L)<LKX<>U^?;<>\T<>U^?;<<>UwDGICmflFWKX<>89BCAflUBC<tBAfl8§BCAfl\NGUNOAfl8
:3<LKX:3<>UBNG=LID]FWKX<>8<>U^?;KX<e8Zq
~
8;<e=@KJI >FQU`
ªx¹¸®w¹¸±¦i¬«$ª¦ ´«$ª
¶
¦iªwÍ

'|Ô
g
Ñ
Å
¨
¶
¬x¨[ªR¦
·+¶
¨[¬«$ª	Ér¦^° ®!¨[ª
¶
¬@¦^»3¨Vº
·
«E±)¨[ª£»3«
Ù
«/²
¶
¨iªT³3¬x¨»
·
²/¹)»3¨[ªTª¨[°
´
·
°3¹¸²W¦i®!«$°
¶
«E¹¸ªx±¦^ªT»3«w­^¦i²$¦i°
¶
«$ªVÍ
Æ
«/°y¦i±
È
´
·
°s²W¦iª¨
¶
¦^®©3¹Z´«/°{»Ê«ffi¦i»p´¦
¶
¨[®!¨[ª
Ñ!éOêìîlë
Ëu×+¹¸°
«$®P©r¦i¬
È
¨
Å
±¦Rª
·
³«$¬JÎr²$¹¸«£à
·
Í
)}QÑ
®
·
«$ª
¶
¬@¦
Å·
°r¦­[«B®1´¦^ª
Å
»3¨[ª'°
·
«/­[¨iª
¶
¹)³¨[ªj»3«»3«
Ù
«/²
¶
¨iª
Å
¦^³r¦i¬
¶
«
»3«H±)¦iª¹)ª±¦iªo»3«V­^¦i²W¦^°
¶
«$ª
Å
º
·
«7³¨+»3«/®w¨iª}¦i³3¬«$²$¹)¦i¬«/°Ø±)¦ÓÎ
È[·
¬@¦sÐ+Ë*) G /¨[°r¦iª}ª¹)° ¬x«/²$¨[°Êª
¶
¬
·
¹)¬
Æ
»3¨[®!¹)°Ê¹)¨[ª§³-«/¬x³«$°3»3¹¸²
·
±)¦i¬x«/ªt»3«R±¦}¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°Ë
Ô¦iªR¬x«
È
¹)¨[°3«/ªRªx¹)°s¬«$²$¨i°3ª
¶
¬
·
¹¸¬ffiÍÏ»3¨[°3»Ê«ffi¦i³3¦i¬x«/°
¶
«$®!«$°
¶
«!±¦â´
·
±
¶
¹¸®ffi¦!²W¦i³r¦7°3¨uÉr¦u¦i»3º
·
¹)¬¹)»3¨H±)¦
ªx¹¸®w«
¶
¬$´
µ
¦EÉ3«ZÜÊ¦
È
¨i°r¦i±
Ñ
¶
¹¸«$°3«/°
·
°Û¦^ªx³«$²
¶
¨V³r¦i¬«$²/¹)»3¨H¦w±¦iªe¹)ª±¦iªt»3«P­^¦i²$¦i°
¶
«/ª
Å
²/¨[°
Ù
¨[¬®ffi¦E¬x«/²
¶
¦^° 
È[·
±)¦i¬
Æ
±)¦i»3¨[ªe¬x«/²
¶
¨iª	©3¹)«/°Ç»3«ZÎr°3¹)»Ê¨[ª
Æ
³r¦i¬x¦i±)«/±)¨[ª¦ffi±¦^ª»3¹¸¬x«/²$²$¹¸¨[°3«/ª	²$¨[®!³r¦i²
¶
¦iª/Ë	ã«$¬x¨H«/±
Ù
¨i°3»3¨
«$ª
Å
¦R±¦	¬«$ª¨[±
·
²/¹Q´¨[°w¦i³3¬«$²/¹¦i©3±¸«p«$°!±¦T¹)®w¦
È
«/°
Å
³3±)¦i°3¨
Å
ª¹)°!±¦iªj²$¦i¬@¦i²
¶
«/¬W´
µ
ª
¶
¹¸²W¦iª¯±´
µ
°3«$¦iª¯»3«e±¦	¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°Ëffià£»Ê«$® ´¦iª
Å
±¦H³3¬x¨
ÙÏ·
°3»3¹¸»r¦i» »3«w«/ª
¶
¦iª /¨[°r¦iª²$¨[°{¬x«/ªx³«$²
¶
¨Û¦7±¦iªR¬x«
È
¹)¨i°3«$ªo¦i»
Æ
¦i²$«/°
¶
«$ª
¬x«/²$¨[°Êª
¶
¬
·
´
µ
»3¦iªp«$ªt»3«R¦i³Ê¬x¨WÜ+¹)®w¦i»r¦i®!«$°
¶
«

Ëffà
Å
¦}»3¹
Ù
«/¬x«/°3²$¹)¦P»3«R±)¨[ª6Kfià »3«T³3¬x¨
ÙÏ·
°3»3¹¸»r¦i»H»3«R±¦^ª
¹)ª±¦iªR»3«!­^¦i²W¦i°
¶
«$ª$ËÇ×+«ffi³
·
«$»3«/° ¹)°3²/±
·
ª¨|¨[©Êªx«$¬J­^¦i¬P¹¸ªx±¦^ª»Ê«w­^¦i²W¦^°
¶
«$ª²/¨[°yª
· Ù
¨[°3»3¨Óªx¹¸° ¬x«/²$¨[°Êª
¶
¬
·
¹)¬/ËVÔ¦7ªx¹)®!«
¶
¬W´
µ
¦7²
·
¦i»3¬x¦i»r¦u»3«w±)¦iªR³-¨iªx¹)²/¹)¨[°Ê«$ª¦
¶
´¨i®w¹¸²W¦iªT«/° ±¦^ª¬«
È
¹¸¨[°3«/ªoª¹)° ¬x«$²/¨[°3ª
¶
¬
·
¹)¬ªx«
»3«/®
·
«$ª
¶
¬x¦!«/°Óª
·
ª¹¸®1´¦
È
«$°3«/ªp²$¨[°u¬x«/ªx¨[±
·
²$¹W´¨[°u¦
¶
´¨i®w¹¸²W¦ÊË
Þ¯ª
¶
¦^®©3¹Z´«/°7»3«o»Ê«$ª
¶
¦i²W¦^¬
Å
²$¨[®!¨
Æ
¦wÉÊ«$®!¨[ª»Ê¹)²LÉ3¨
Å
±)¦E«>Ü+¹)ª
¶
«$°3²/¹¦!»3«o»Ê¹
Ù
«$¬«$°
¶
«/ª»Ê¨[®w¹¸°3¹)¨iª»3«
±¦Û¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°
Å
«/°²/¨[°
¶
¬@¦^ª
¶
«u²$¨i°±)¦sª
·
³«$¬Î3²$¹)«u±)¹¸©3¬x«ffi»3«7»3«
Ù
«/²
¶
¨iªffi¦i°
¶
«$ª!»3«7©-¨[®P©r¦i¬x»Ê«W¦i¬
Å
»3¨[°Ê»3«V«$ª´
·
°3¹)²/¨|«/±9»3¨[®!¹)°Ê¹)¨7º
·
«V±)¨²W¦^±)¹$¦i®!¨[ªT«$°y«>Ü
¶
«$°Êª@¦iª´¦i¬«W¦iª/Ë

¨[®!¨|ª«V³
·
«/»3«ffi­[«/¬}«$°y±)¦
¹)®w¦
È
«/°
Å
±)¦iª6$¨[°3¦iªª¹)°u¬x«/²$¨[°3ª
¶
¬
·
¹)¬tª
·
«$±)«/°|«/ª
¶
¦^¬e¬¨+»Ê«W¦i»r¦^ª»3«R»3¨i®w¹¸°3¹)¨[ª9³-«/¬x³«$°3»3¹¸²
·
±)¦i¬x«/ª»Ê«±)¦
¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°
Å
±¸¨}º
·
«R»3«$®
·
«$ª
¶
¬@¦!±¦«$ª
¶
¬«$²LÉr¦!¬x«$±)¦i²$¹W´¨[°H«$°
¶
¬x«o¦i®©¨[ª
¶
¹¸³-¨[ªp»Ê«»Ê«
Ù
«$²
¶
¨[ª/Ë
   
	fiV fifl# ."
fi
 C
fiVfiQ#	'



fi   
à
·
°Êº
·
«
È
«/°3«$¬x¦i»3¨[ªu³¨[¬H³3¬x¨²$«/»3¹)®!¹)«/°
¶
¨[ªH¦^±
È
¨ »3¹
Ù
«$¬«$°
¶
«/ªyÍÏ®
·ÊÆ
¦^±
¶
¦^ªH»3¨[ªx¹¸ªH»3«s©-¨i®©r¦i¬
»3«/¨o¹W´¨[°3¹)²/¨
Æ
ª
·
¦Q­i«²$¦i±)«/°
¶
¦i®!¹)«/°
¶
¨
Ñ
Å
³-¨»3«$®!¨[ª¯¨[©Êªx«$¬J­^¦i¬j»3¨[®!¹)°3¹¸¨[ª³«$¬x³«$°Ê»3¹)²
·
±¦i¬«$ª
Æ
/¨[°r¦iªjª¹)°
¬x«/²$¨[°Êª
¶
¬
·
¹)¬
¶
¦i®©3¹Z´«$°}«/°!±)¦	ª
·
³«$¬JÎr²$¹¸«eã
¶
Í
)LflÑ
¬x«/²$¨[°Êª
¶
¬
·
´
µ
»3¦ÊË¯ã¨i¬¯¨
¶
¬¨T±¦i»3¨
Å
¦i³r¦i¬«$²/«e±)¦£¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°ÛÐ J{Ðffi«$°Û±¦^ª£¬x«
È
¹)¨i°3«$ª»3¨[°3»3«}ª«²$¬
·
W¦^°Û»3¨[®!¹)°3¹¸¨[ª¨i¬
¶
¨
È
¨[°r¦i±¸«$ªe»3«}±¦!¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°
Ð J

Ë
9  N$+ffffifl*)ff*8
(3
)
(
;=$<flffi$
(43
	
ffffi
	
ffffiflffi)+$>"0548  #!ff
3

)ff*8  
3
(
fl  
3 3
$<fl !ff:"
(
fl
3
1  5ffi$<
ã¦^ª@¦i®!¨[ªt«$°u«$ª
¶
«o¦i³r¦i¬
¶
¦i»3¨w¦}»3¹)ª²
·Ê¶
¹)¬p«/±³¨[ª¹)©3±¸«	¨[¬x¹
È
«$°7»3«±¦^ª6$¨[°r¦^ªeª¹)°u¬x«/²$¨[°3ª
¶
¬
·
¹)¬
Æ
»3«±)¨iª
»3¨[®!¹)°Ê¹)¨[ª³-«/¬x³«$°3»Ê¹)²
·
±¦i¬«$ª
Å
¦^ªW´
µ
²/¨[®!¨Çª
·
³¨[ªx¹¸©3±)«w¬x«/±¦i²/¹Q´¨[°{«$°
¶
¬«7¦i®©¨[ª$Ë E	«/ªx»3«H«/±9³3¬¹)°3²/¹)³3¹¸¨
©r¦i¬x¦flx¦i®!¨[ªR»3¨[ª³-¨iªx¹)©Ê¹)±)¹¸»r¦i»3«/ª$ËwÔ¦u³3¬¹)®!«$¬x¦7»Ê«w«/±)±¦^ªffiÍÏº
·
«wÎr°3¦i±)®!«$°
¶
«E»3«/ªx²$¦i¬
¶
¦i®w¨iª
Ñ
¶
¹)«/°3«E«$°
²
·
«$°
¶
¦º
·
«e±)¦T¦i»3ª¨[¬x²/¹Q´¨[°!»3«t²$¹¸«$¬
¶
¨[ª
È
¦iª«$ªj³3¬¨+»
·
²$«
¶
¬@¦^°3ª
Ù
¨[¬®ffi¦^²$¹)¨i°3«$ª«/ª
¶
¬
·
²
¶@·
¬x¦i±)«/ª§«/°ffi¦i±
È[·
°r¦^ª
ª
·
³-«/¬Îr²/¹)«$ªp¬«$²/¨[°3ª
¶
¬
·
´
µ
»r¦iª/ËjÔ¦oªx«
Èi·
°3»r¦³¨[ªx¹¸©3¹)±¸¹)»r¦^»!«Z­^¦i±^´
·
¦±¦o«/°3«$¬
È
´
µ
¦o»3«£±´
µ
°3«$¦VÍ ¨P»3«$±-«$ªx²$¦i±Q´¨i°
Ñ
»3«t±¦^ª¯¹)ªx±)¦iª»3«p­^¦i²$¦i°
¶
«$ª
ÅÆ
³3¬x¨[³¨[°3«tº
·
«t±¦^ª
¶
¬@¦^°3ª
Ù
¨[®w¦i²/¹)¨[°3«/ª¯¨[©3ª«$¬­^¦i»3¦iª§«/°w±)¦	¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°
³
·
«/»3«$°Ó¬x«/»
·
²$¹¸¬H´«$ª
¶
¦ÊË
fiffffifl ! "$#% &' "(ffifl*),+-./fl0+fl&), "$1
2
·
ª²W¦i°Ê»3¨o±)¦	¬@¦ ´¨[°Eº
·
«t«ZÜ+³3±)¹¸º
·
«p±¦T¦i³3¦i¬x¹¸²$¹Q´¨i°»3«p±¦^ªF$¨[°r¦^ª¯ªx¹)°E¬«$²$¨i°3ª
¶
¬
·
¹¸¬
Å
³¨+»3«/®w¨iª¯¬x«$²/¨[¬x»3¦i¬
º
·
«t±¦T¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°ffiÐ6J

³
·
«/»3«»Ê«$ª@¦^³r¦i¬x«/²$«/¬§³¨[¬¯±¦T¦^»3ªx¨[¬²$¹W´¨[°E»3«t»3¹
Ù
«/¬x«$°
¶
«$ª'«$ªx³«$²/¹)«/ª
Å
²$¨[®!¨
³
·
«/»3«ª«$¬£«/±²W¦iª¨V»3«
43
ª¨[©3¬x«Pã
¶
Í
&}flÑ
Å
³¨[¬e±)¨!º
·
«P³¨+»3¬$´
µ
¦E«$°Ç³Ê¬x¹)°Ê²$¹)³Ê¹)¨Eªx¨[ª³-«/²LÉr¦i¬ªx«}º
·
«P±)¦
«$°
¶
¬@¦i»r¦}°3¨E²/¨[°
¶
¬x¨i±¦i»r¦o»3«
È
¦iªx«/ªp²$¨[°
¶
¦i®w¹¸°r¦i°
¶
«/ªp»
·
¬x¦i°
¶
«T«$±©-¨[®P©r¦i¬x»Ê«$¨
Æ
ª
·
¦^»3ªx¨[¬²$¹W´¨[°Hªx¨[©Ê¬x«
±¦^ªª
·
³-«/¬Îr²/¹)«/ª»3«$±+¨[¬x¨
Æ
«/±+³Ê±¦
¶
¹)°3¨
Ù
¦i²$¹¸±)¹
¶
¦i¬x¦±¦£¦^³r¦i¬x¹¸²$¹W´¨[°o»Ê«±¦iª¬x«
È
¹)¨i°3«$ªªx¹)°o¬x«/²$¨[°3ª
¶
¬
·
¹)¬/Ëã«/¬x¨
°3¨w²$¬x«/«$®!¨[ª£º
·
«oªx«$¦ ´«$ª
¶
«P«/±²$¦iªx¨
Å
³¨[¬e­^¦i¬¹¦iªt¬x¦ $¨[°Ê«$ª$ËÞ¯°Ç³3¬¹)®!«$¬t±
·3È
¦i¬
Å
«/±¦iª³-«/²
¶
¨V¹)¬¬x«
Èi·
±¦i¬
»3«e±¦iª'¬x«
È
¹)¨i°3«$ªj²$¨i°
43
ªx¨[©Ê¬x«e±¦Rª
·
³«$¬JÎr²$¹¸«£ã
¶
Í
)}flÑ
Å
¨i©3ªx«/¬­^¦i»r¦iª
¶
¦^®©3¹Z´«/°w²/¨[°V®!¹)²/¬x¨[ª²$¨[³´
µ
¦	»3«
«
Ù
«/²
¶
¨
¶
´
·
°3«/±
Å
»3¹]Îr«$¬«$°ffi¦i©3ªx¨i±
·Ê¶
¦i®w«/°
¶
«e»3«±)¦iª$¨[°r¦^ª§ª¹)°ffi¬«$²/¨[°3ª
¶
¬
·
¹¸¬§º
·
«°3¨[ª¨
¶
¬¨[ª§«>ÜÊ¦i®w¹¸°r¦i®!¨[ª
Å
²$¨i°1©-¨i¬x»3«/ªffi¬x«/²
¶
¨[ª
Æ
³-«/¬x³«$°3»Ê¹)²
·
±¦i¬«$ª
ÅÙ
¨i°3»3¨[ªw³3±¦i°Ê¨[ªffi«Ó¹)°3²/±
·
ª¨ ®!¨[ª
¶
¬@¦i°3»Ê¨ ²$¨i°1¬x«/ªx¨[±
·
²$¹W´¨[°
¦
¶
´¨[®w¹¸²W¦7±¦uªx¹)®!«
¶
¬W´
µ
¦u²
·
¦i»3¬x¦i»r¦Ç»3«V±)¦iª³-¨[ª¹)²/¹)¨[°3«/ªP»3«ffi±)¨[ª ´¦
¶
¨i®w¨[ªo»3«ffi±)¦Óª
·
³-«/¬Îr²/¹)«V±¸¹)®!³3¹¦Hª¹)°
¬x«/²$¨[°Êª
¶
¬
·
¹)¬/Ë}ã¨i¬T¨
¶
¬¨u±)¦i»3¨
Å
±¦V¬x«$¦i²
¶
¹¸­¹)»3¦i»Ûº
·
´
µ
®!¹)²$¦ffi»3«$±¯¨i¬x¨H«$ªR³«$º
·
«Ò°3¦
Å
²$¨[°
·
°s²$¨«/Î3²$¹)«/°
¶
«
»3«V²$¦i³
¶x·
¬@¦Ç®!¨[±)«/²
·
±)¦i¬®
·ÊÆ
©r¦fl¨3Ë E	«/ªx²W¦^¬
¶
¦^»r¦Ç³
·
«/ª}±¦|³¨[ªx¹¸©3¹)±¸¹)»r¦^» »Ê«Hº
·
«V±¦iªP¬x«
È
¹)¨[°3«/ªPª¹)°
¬x«/²$¨[°Êª
¶
¬
·
¹)¬
¶
«$°
È
¦i°ffª
·
¨[¬x¹
È
«$° «$°±¦ ¦i»Êªx¨[¬²$¹Q´¨i°ff»3«Û«$ª³-«/²$¹)«/ª7²$¨[°
¶
¦^®w¹¸°r¦i°
¶
«/ªV«$°±¦y®
·
«$ª
¶
¬@¦
Å
³3¬¨[³-¨i°3«$®!¨[ªtº
·
«P«/ª£¦i±
È[·
°r¦E¹)°Ê«$ª
¶
¦i©3¹¸±)¹)»3¦i»H«$ª
¶
¬
·
²
¶@·
¬@¦i±³3¬x¨Q­i¨+²$¦i»r¦w³¨[¬t«$±©¨[®©r¦^¬x»3«/¨ffi¹Q´¨i°3¹)²/¨
Æ
±)¨iªp»3«
Ù
«/²
¶
¨iªº
·
«Ç´«$ª
¶
«
È
«$°Ê«$¬@¦E±¦º
·
«»r¦}±
·ÊÈ
¦i¬p¦E»3¹)²LÉÊ¨[ªt»3«
Ù
«/²
¶
¨iª$Ë
5
fl* 6879ff
:
+;% =</ff
:
fl* "+>% =<?@ "A+6<?ffifl* "
ã¦^¬@¦VÉr¦i±¸±¦i¬e«$±¨[¬x¹
È
«$°Û»Ê««$ª
¶
¦iªT°
·
«Z­i¦^ªT«$ª
¶
¬
·
²
¶@·
¬x¦iª
Å
É3«/®w¨iª	»3«PÎXx¦^¬x°3¨[ªT«/°Û±¦ffi«Z­[¨[±
·
²$¹W´¨[°Û»3«±)¦
Ù
¨[¬®ffi¦e»3«±¦^ª¹)ª±¦iª»3«9­^¦i²$¦i°
¶
«$ª²$¨[°}±)¦£»3¨[ª¹)ª$ËCBe«/²$¨[¬»r¦i¬«$®!¨[ªº
·
«p»
·
¬@¦i°
¶
«9±)¨[ª³3¬x¹¸®w«/¬x¨[ª«$ª
¶
¦i»3¹¸¨[ª
»3«E²$¬«W¦i²/¹Q´¨[° »3«!¹)ª±¦iª	»Ê«!­^¦i²$¦i°
¶
«$ª
Å
¦^±¯ªx«$¬Û´«$ª
¶
¦iªo¦i±)¦i¬
È
¦^»r¦iª
Å
±¦H®ffi¦
Æ
¨[¬R³r¦i¬
¶
«E»3«E±)¨[ª{´¦
¶
¨[®w¨iª	»3«
±)¨iª'«/ªx²$¦i±)¨[°Ê«$ª9ª«£«/°3²
·
«/°
¶
¬@¦^°Hªx¹
Èi·
¹)«/°3»3¨±¦iª'»3¹)¬«$²/²$¹)¨i°3«$ª'²$¨[®!³r¦i²
¶
¦iª/Ë¯ã«/¬x¨
Æ
¦Pªx«Ò°r¦i±¦^®w¨[ª¯º
·
«ª
·
Ù
¨[¬®ffi¦
¶
¹¸«$°3»Ê«w¦7ªx«/¬o®!«$°Ê¨[ªP¦^±¦i¬
È
¦i»r¦V²/¨[° «/±j¦
·
®!«$°
¶
¨u»3«!±¦H»3¨[ª¹)ª»3«w©¨[®©3¦i¬x»3«/¨7¹Q´¨[°3¹¸²$¨3Ë!Ô¦
¬x«/±¦i²/¹Q´¨[°!«$°
¶
¬x«£ª
·
±)¨i°
È
¹
¶x·
»
Æ
ª
·
¦i°3²LÉ
·
¬x¦Pªx«­i¦o¦i²$«/¬x²$¦i°3»3¨}¦±¦
·
°3¹¸»r¦i»Ë¯Þ¯±¸±)¨¬x«$ª
·
±
¶
¦o«/°V±¦R±)¨[°'
È
¹
¶@·
»!²W¦i»3¦­[«N	® ´¦iªj±¦i¬
È
¦»Ê«±¸¨[ª§«/ªx²$¦i±)¨[°Ê«$ª'³-«/¬x³«$°3»3¹¸²
·
±)¦i¬x«/ª9¦±¦iª'±´
µ
°3«W¦^ª'»Ê«±)¦¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë
Ô¨[ª	²
·
¦
¶
¬¨7±¦i»3¨iª£»3«
·
°3¦V¹)ªx±)¦ffi»3«­^¦i²$¦i°
¶
«$ªT¬«$²
¶
¦i°
Èi·
±¦i¬£ªx¹
Èi·
«$°Û»3¹¸¬x«/²$²$¹¸¨[°3«/ªED
)`GF
¬x«$ª³-«/²
¶
¨Ó¦^±
HJILKNM8OQPRKNMS8TVUJMT$SO4WQXYW$Z\[P]UJT$^?_?O`Sba\Pc^&[$^?O,M_?d$eVZ\dVe4^?OQf$PRgQefiKPcdVUce`dfiMSO`a$ehPRdPR^Ge`S8eVi
   	

fffiflfiffi	
fi! ff
"$#
fi
²$¬¹)ª
¶
¦i±
H
äLä
ËRã«$¬¨7¬x«$ª³-«/²
¶
¨Ó¦w±¦ ´
·
±
¶
¹)®w¦}²W¦i³3¦
Å
ªr´¨i±)¨H»3¨[ª£»3«ª
·
ª±)¦i»3¨[ªªx«}«/°3²
·
«/°
¶
¬@¦^°{¦^±)¹)°Ê«W¦i»3¨iª
«$°uÎr±¦^ªe²/¨[®!³r¦i²
¶
¦iªt»3«±¦}¬x«/»|É3«>Ü3¦
È
¨[°r¦i±¡Ë9Ô¨[ªt¨
¶
¬x¨[ªe»3¨[ªt±)¦i»3¨[ªtªx¨i°|«$ª²W¦i±¸¨[°3«/ª
Ù
¦i²/«
¶
¦i»3¨[ª
Æ
³¨[¬
±)¨
¶
¦^°
¶
¨
Å
²/¨[°y®w¦
Æ
¨[¬«$°3«/¬
È
´
µ
¦Ó»3«w± ´
µ
°3«W¦7º
·
«ffi±¸¨[ªo«/ªx²$¦i±)¨[°Ê«$ªP²/¨[®!³r¦i²
¶
¨[ª$ËuÔ¦Ó¬«$»
·
²$²$¹W´¨[°y»3«Ø´«$ª
¶
¦
ªx«T³
·
«$»3«R±¸±)«/­^¦i¬9¦²W¦i©¨}®!«$»3¹)¦i°
¶
«
¶
¬@¦i°3ª
Ù
¨[¬x®w¦i²/¹)¨[°3«/ª«$ª
¶
¬
·
²
¶x·
¬@¦i±¸«$ªp«/°u±)¦Pª
·
³-«/¬Îr²/¹)«
Å
»Ê«T±¦iª»Ê¨[ª
®w¦i°3«$¬x¦iªpº
·
««$°
·
®!«$¬@¦^®w¨[ªt¦E²$¨i°
¶
¹)°
·
¦i²/¹Q´¨[°G

Ë	
ff
fiffifl	! ffi

4G Þ¯±'«>Ü+²$«$ª¨|»3«!«$°Ê«$¬
È
´
µ
¦H»3«!± ´
µ
°Ê«W¦V»3«!±)¨[ªT«/ªx²$¦i±)¨[°Ê«$ª
³
·
«$»3««/±)¹¸®w¹¸°r¦i¬xª«
È
¬@¦i²/¹¦iª¦
·
°3¦£¬x¨
¶
¦i²$¹W´¨[°P»Ê«#"
fi$
»Ê«±¦ ´
·
±
¶
¹¸®ffi¦²$¦i³r¦£«/°}±¦e¬x«
È
¹Q´¨[°o»3¨[°3»3«9ªx«
«/°3²
·
«/°
¶
¬@¦«/±-«/ªx²$¦i±Q´¨[°ffi¹)°3¹¸²$¹¦^±)®!«$°
¶
«
Ù
¦^²$«
¶
«W¦i»Ê¨3Ë¯à£ª$´
µ
ª«T¦i±)¹¸°3«W¦
·
°r¦»3¹)¬«$²/²$¹Q´¨i°ffi²$¨i®w³r¦^²
¶
¦»3«
´«/ª
¶
¦V²/¨[°Ç«/±«$ª²W¦i±W´¨[°ËTã¨[¬	ª
·
³
·
«/ª
¶
¨
Å
±¦w¬¨
¶
¦^²$¹Q´¨i°|»3«±)¦Õ´
·
±
¶
¹)®w¦}²W¦i³3¦V¹)®!³3±)¹¸²W¦}±¦!¬x¨
¶
¦i²$¹W´¨[°
»3«Û±)¦y¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°
Å
²$¨[°±)¨ º
·
«
¶
¦i®©3¹Z´«$°ffªx«s²/¬x«W¦^¬r´¦i°
Ù
¬x¨i°
¶
«$¬x¦iª7«$°
¶
¬« ±¸¨[ªV»3¨i®w¹¸°3¹)¨[ª
³«$¬³-«/°3»3¹)²
·
±¦^¬x«$ªT»Ê«!«/ª
¶
¦ ´
·
±
¶
¹)®w¦ÊËoÞ¯ª
¶
¦^ª
Ù
¬¨[°
¶
«$¬x¦iªRªx¨[° «$°Ê«$¬
È
´«
¶
¹¸²W¦i®!«$°
¶
«!»Ê«$ª
Ù
¦W­i¨[¬@¦i©Ê±)«$ª
Å
³¨[¬j±¦
Ù
¦i±
¶
¦T»3«t¬x«
È
¹)ª
¶
¬¨o«/°
¶
¬x«e±¦iª¯³¨[ª¹)²$¹¸¨[°3«/ª§¦
¶
´¨[®!¹)²$¦iª»3«¦i®©¨[ªj±¦i»Ê¨[ª$Ë&%
·
«e±)¦T¬x¨
¶
¦i²$¹W´¨[°
»3«Ó±¦ ²W¦i³r¦ É3«ZÜÊ¦
È
¨[°r¦i±
¶
«$°
È
¦{±
·3È
¦i¬!¨ °3¨ »3«$³«$°3»Ê«$¬r´¦y»Ê«$±e©r¦i±¦^°3²$«Ó«$°3«/¬
È
´«
¶
¹)²/¨ «/°
¶
¬x«Ç±)¦
«/°3«$¬
È
´
µ
¦¬«$»
·
²/¹)»r¦}³¨[¬±)¦«$±)¹¸®w¹¸°r¦i²/¹Q´¨[°!»3«T±)¨iª±¦i»Ê¨[ª
Ù
¦i²/«
¶
«$¦i»3¨[ªt»3«T±)¦iª¹¸ªx±¦^ª»3«	­^¦i²W¦^°
¶
«$ªe¦
±)¦iªTº
·
«ffi¦
Ù
«$²
¶
«
ÅÆ
±¦V«/°3«$¬
È
´
µ
¦
È
¦i°3¦i»r¦H³-¨i¬T±¦H²$¬«W¦i²/¹Q´¨[° »3«E±¦iª
Ù
¬¨[°
¶
«/¬@¦iªR«$°
¶
¬x«!»3¹
Ù
«/¬x«$°
¶
«$ª
»3¨i®w¹¸°3¹)¨[ªo»3«7±¦Ç¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë ¥ «$ª
¶
¨
Å
«$° ´
·
±
¶
¹)®!¨
¶
´«$¬x®!¹)°Ê¨
Å
»3«$³«$°Ê»3«$¬3´¦{»3«/±p«$°
¶
¨[¬°3¨
«/ª
¶
¬
·
²
¶x·
¬@¦^±
Å
»3«R±¦»Ê¹)ª
¶
¬x¹¸©
·
²$¹W´¨[°H«$ª³r¦i²/¹¦i±»3«R±¸¨[ªp«$ª²W¦i±¸¨[°3«$ªt«R¹)ª±¦iª9»3«­^¦i²$¦i°
¶
«/ª$Ë
K+Ë(')fl*+ffi!,
-./0
fi1fl23 ffi

-44G
3
¶
¬@¦®w¦i°3«$¬x¦p»3«j¬x«$»
·
²$¹¸¬±)¦«$°3«/¬
È
´
µ
¦t¦iªx¨²$¹)¦i»r¦p¦
±¸¨[ª«/ªx²$¦i±)¨[°Ê«$ª
Ù
¦i²/«
¶
«W¦i»3¨iª«$ªº
·
«9±¦¬«
È
¹W´¨[°Pª
·
³«$¬Î3²$¹¦^±Ê¦i»
Æ
¦i²/«$°
¶
«
Å
«/°P­[«Np»3«9«>Ü+³-«/¬x¹)®!«$°
¶
¦i¬
·
°3¦y¬x¨
¶
¦i²$¹W´¨[°1»3«Ç±)¦ ¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°
Å
ª«$°3²/¹)±)±)¦i®!«$°
¶
«Ó±¦{«/±)¹¸®w¹¸°3«iË à£ª$´
µ¡Å
¦i»3º
·
¹)¬¹)«/°3»3¨ ±¦^ª
³¨[ªx¹¸²$¹¸¨[°3«$ªj¦
¶
´¨[®!¹)²$¦iª
·
°r¦Rªx¹¸®w«
¶
¬$´
µ
¦£²
·
¦i»3¬x¦i»r¦
Å
´«$ª
¶
¦iªjªx¹
È[·
«/°w±)¦	»3¹)¬«$²$²/¹Q´¨[°E»3«t±¸¨[ª¯«$ª²W¦i±¸¨[°3«$ª/Ë
5¦i®©3¹Z´«$°P¦iº
·
´
µ
±¸±)«
È
¦i®!¨[ª¦
·
°²/¨[®!³3¬x¨[®!¹)ª¨
Å
«$ª
¶
¦­i«B«/°
¶
¬x«±)¦¬«$»
·
²/²$¹W´¨[°»3«§«$°3«/¬
È
´
µ
¦³¨[¬±)¦
¦i±¸¹)°3«$¦i²$¹W´¨[°P»Ê«e±¸¨[ª«/ªx²W¦^±)¨[°3«/ª¯²$¨[°E»3¹¸¬x«/²$²$¹¸¨[°3«/ª¯²$¨[®!³r¦i²
¶
¦iª¯»3«p±)¦ ´
·
±
¶
¹)®w¦²$¦i³r¦
Æ
ª
·
¦
·
®w«/°
¶
¨
»3«/©3¹)»Ê¨Ó¦7±¦V»Ê«$ª@¦^³r¦i¬x¹¸²$¹W´¨[°s»3«E±¦H¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°Ëw×+¹¸°s»
·
»r¦u¦i±
Èi·
°r¦
Å
±)¦7»Ê«$ª@¦^³r¦i¬x¹¸²$¹W´¨[°Û»3«
±)¦E¬«$²/¨[°3ª
¶
¬
·
²/²$¹W´¨[°|ª«­i«$¬r´¦
Ù
¦i²/¹)±)¹
¶
¦i»3¦P³-¨i¬e«/±«ZÜ+²$«/ªx¨V»Ê«­^¦i²$¦i°
¶
«$ªe«ZÜ+¹¸ª
¶
«/°
¶
«P«/°Ó«/±«$°
¶
¨[¬°3¨
«/°Û«$±º
·
«
¶
¹)«$°Ê«P±
·ÊÈ
¦i¬
Å
³
·
«/ªT±¦ffi»3«/°3ªx¹¸»r¦i»s¦
¶
´¨[®!¹)²W¦!»3«
·
°r¦ /¨[°r¦V²/¨[°Ûªx¹¸®w«
¶
¬$´
µ
¦w²
·
¦i»3¬x¦i»r¦
«/ª}®w«/°3¨[¬º
·
«H±)¦|»3«
·
°3¦s¬«
È
¹W´¨[°y¬«$²$¨i°3ª
¶
¬
·
´
µ
»r¦ÊË Þ¯ª
¶
«7«>ÜÊ²/«$ª¨{»3«w­i¦^²W¦i°
¶
«/ªE±)¨Ç³3¬¨Q­[«$«7«/±
©¨[®©r¦^¬x»3«/¨!¹W´¨[°3¹¸²$¨
Å
²$¨[®!¨
Æ
¦Eª@¦i©«$®!¨[ª$Ë
Þ¯°s¦i®©¨[ª£²$¦iªx¨[ª}Í ¬x¨
¶
¦i²/¹Q´¨[°Ó»3«±¦!²W¦i³3¦VÉ3«ZÜÊ¦
È
¨i°r¦i±
Å
»3«/ª@¦i³r¦^¬x¹)²/¹Q´¨[°|»3«±¦!¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°
Ñ
ªx«
Ér¦i©Ê¬r´¦H²$¨[°Êªx«
Èi·
¹)»3¨u«$±¯®!¹)ª®w¨ffi¨[©«
¶
¹¸­i¨ GR±¦V¬x«/»
·
²/²$¹Q´¨i°{»3«E±)¦V«$°3«/¬
È
´
µ
¦7»Ê«!±´
µ
°3«$¦V»3«E±)¨[ªT«/ªx²$¦i±)¨[°Ê«$ª
¹)°Ê¹)²$¹)¦i±)®!«$°
¶
«£³«$¬x³«$°Ê»3¹)²
·
±¦i¬«$ªt¦E±¦¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë
6¦i±
¶
¦³-¨[¬»3¹¸±
·
²/¹)»r¦^¬±¦p¬«$±¦^²$¹Q´¨i°T«$°
¶
¬«9¦i®P©-¨[ª
¶
¹)³¨[ª»3«'»3«
Ù
«/²
¶
¨[ªBG«$±CÉ3«/²LÉ3¨£»Ê«'º
·
«'±¦^ª¬x«
È
¹)¨[°3«/ª
ªx¹¸°{¬«$²/¨[°3ª
¶
¬
·
¹¸¬oª
·
«$±)¦i° «$ª
¶
¦i¬¬x¨»3«W¦i»3¦iªo³¨[¬R»3¨[®!¹)°Ê¹)¨[ª	³«$¬³-«/°3»3¹¸²
·
±)¦i¬x«/ªo»3«!±¦H¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë
ã¯¬x¨[³¨[°3«/®w¨iªpº
·
«o±)¦
È
«$°3«/¬@¦i²/¹Q´¨[°7»3«
·
°Ê¨!»Ê«±¸¨[ªp»3¨[ª
¶
¹)³¨[ªp»3«R»3«
Ù
«$²
¶
¨[ª
Ù
¦i²$¹¸±)¹
¶
¦P±)¦}¦i³r¦i¬¹)²$¹W´¨[°V»3«/±
¨
¶
¬x¨
Å
¦
·
°Êº
·
«w°3¨
¶
«/°3«$®!¨[ªª
·
Î3²$¹)«/°
¶
«$ªo«$±¸«$®!«$°
¶
¨[ªR²/¨[®w¨7³r¦^¬@¦7«$ª
¶
¦i©3±¸«$²$«/¬o«/±j¨[¬x»3«/°{»Ê«w²$¦
·
ª@¦^±)¹ 
»r¦i»
Å
º
·
´«}³3¬x«/²$«/»3«!¦Vº
·
´«
Å
ªx¹ªx«
Ù
¨[¬®ffi¦^°Ç³3¬x¹¸®w«/¬x¨w±)¨[ª»3¨[®!¹)°3¹¸¨[ª³«$¬³-«/°3»3¹¸²
·
±)¦i¬x«/ª
Å
±)¦iª $¨i°r¦iª	ª¹)°
¬x«/²$¨[°Êª
¶
¬
·
¹)¬
Å
¨!¦i®©¨[ªt¦}±¦­[«NiË
×+¹ª
·
³¨[°3«/®w¨iª'º
·
«eªx«
Ù
¨[¬®ffi¦i°E«/°ffi³3¬¹)®!«$¬¯±
·ÊÈ
¦i¬¯±)¨iª¯»3¨[®!¹)°3¹¸¨[ª³«$¬x³«$°Ê»3¹)²
·
±¦i¬«$ª'»3«t±¦T¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°
¶
¦^±
Æ
²$¨[®!¨Eªx«Ér¦E»3«$ª²$¬x¹
¶
¨!«$°u±)¨[ªp³p´¦i¬x¬x¦
Ù
¨[ªe¦i°
¶
«/¬x¹)¨i¬x«$ª
Å
ªx«³
·
«/»3«o«>Ü+³3±)¹¸²W¦i¬p»3«®w¦i°3«$¬x¦
ªx«/°3²$¹¸±)±)¦	³-¨[¬
·
°
Ù
«/°t´¨[®!«$°3¨R»3«
Ù
¬
·
ª
¶
¬x¦i²$¹W´¨[°E«$ª
¶
¬
·
²
¶@·
¬@¦i±¡Ë¯Þ¯°w«
Ù
«$²
¶
¨
Å·
°r¦T¬x«
È
¹Q´¨i°!»Ê«e±)¦	²W¦i³3¦É3«>ÜÊ¦L
È
¨[°3¦i±Êº
·
«tªx«t«/°3²
·
«/°
¶
¬@¦R¬x¨»3«$¦i»r¦T³-¨i¬»3¨[®!¹)°3¹¸¨[ª»Ê«p±¦	¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°E³«$¬³-«/°3»3¹)²
·
±¦^¬x«$ª¯°Ê¨
¶
¹)«/°3«
«$°s³3¬¹)°3²/¹)³3¹¸¨ffi°3¹¸°
È[·
°3¦V»3¹)¬«$²$²/¹Q´¨[°Û³Ê¬x«
Ù
«/¬x«/°
¶
«E«$°s±¦ffiº
·
«}¨i¬x¹)«/°
¶
¦i¬ªx«
Å
³
·
«$ªT«/°{¦^®©-¨iª	²W¦iª¨[ªT±)«P«$ª
¹)°Ê«/­¹
¶
¦i©3±)«
Ù
¨[¬®ffi¦^¬
Ù
¬x¨[°
¶
«/¬@¦iª§»3«£»Ê¨[®w¹¸°3¹)¨ÊËÞ¯°
¶
¦i±ªx¹
¶@·
¦i²/¹Q´¨[°!±)«e³
·
«/»3«	¬«$ª
·
±
¶
¦^¬'«/°3«$¬
È
´«
¶
¹)²$¦i®w«/°
¶
«
Ù
¦W­[¨[¬x¦i©3±¸«	¦i»3º
·
¹¸¬x¹¸¬'ª¹)®!«
¶
¬W´
µ
¦R²
·
¦i»3¬@¦^»r¦ÊË4E	«e«$ª
¶
¦
Ù
¨[¬x®w¦R±)¨[ªffi´¦
¶
¨i®w¨[ª'«$°ffi±¦iª
Ù
¬x¨[°
¶
«/¬@¦iª§»3«£±)¦ /¨[°r¦
   
	
ff
 
"$#
fiV# 
3#
fi  
%'&)(+*-,/.V032]035jh[ND]Fe8XIC:3<LK;MÊ=LNO<¯<>8S3Afl\SFWKJBC<>FQBFt=@AflUoIUFtBCAfl8XN]8BC<'FW:KXA>YCNG\RFQBFQ\FQUl?;<_[`bc
dwfg DGFo\RNG8X\RFz^IC<DGFBC<DGFTMmflIKJFci` v3:3<LKXA=@AflUffiDGF\£IC<>8;?;KJFoFIUFT?;<>\T:3<LKJFW?XICKJFoBC<

_Q_Tv$<>DCFQ8;:3<>=@?;A9<>8=@Afl\R:DO<L?XFQ\T<>U^?;<jBNO)<LKX<>U^?;<Q`f-FQ8N]8XDGFQ8BC<k$FQ=LFQU^?;<>88;AflUT\£ICntmQKJFQUBC<>8Lv
no:KqFQ=@?XNG=LFQ\T<>U^?;<UCAR8X<tAQS8;<LKXkWFQUEBN]8XDOA[=LFQ=LNOAflUC<>8¯8XIC<>DG?XFQ8¯ARBC<L:KX<>8JNOAflUC<>8L`
ªx¹¸°Ó¬«$²/¨[°3ª
¶
¬
·
¹¸¬ª«o«/°3²
·
«$°
¶
¬x¦i°Û«$°Ó¬x«
È
¹)ª
¶
¬x¨E²$¨i°|±)¨iª|´¦
¶
¨[®!¨[ªt»3«±)¨[ªp»3¨i®w¹¸°3¹)¨[ªp¬«$²/¨[°3ª
¶
¬
·
´
µ
»3¨[ª/Ë§¥
»3«E°
·
«/­i¨|¬«$²W¦^±)²W¦^¬x«$®!¨[ªTº
·
«E«$ª
¶
¦7»3«$ªx¦i³r¦i¬¹)²/¹Q´¨[°s»3«E±¦V¬«$²/¨[°3ª
¶
¬
·
²/²$¹W´¨[°{ª«!­i«
Ù
¦Q­i¨[¬x«/²$¹¸»r¦u³¨[¬T«/±
«ZÜ+²/«$ªx¨w»3«T­^¦i²W¦i°
¶
«$ªeª
·
³«$¬JÎr²$¹)¦i±)«/ªe«>Ü+¹)ª
¶
«$°
¶
«^Ë
ã«/¬x¨ ª¹tªx¨[°±¦iª}¬«
È
¹¸¨[°3«$ªEª¹)°Ø¬x«$²/¨[°3ª
¶
¬
·
²$²$¹W´¨[°1±)¦iª}º
·
«Ó³Ê¬x¹)®!«$¬¨ ¦i³r¦i¬«$²$«/°
Å9¶
¦i®©3¹Z´«$°Ú«$ª!»3«
«$ª³-«/¬@¦i¬R±)¦
Ù
¨i¬x®w¦i²$¹W´¨[°Ç»3«!»3¨[®!¹)°3¹¸¨[ª£³«$¬³-«/°3»3¹¸²
·
±)¦i¬x«/ªo¦Hª
·
¦i±¸¬x«$»Ê«$»3¨[¬/Ë}à£ª$´
µ
ªx«!«$±)¹¸®w¹¸°r¦w±)¦
Ù
¦i±
¶
¦
»3«R¬x«
È
¹)ª
¶
¬¨}«$°
¶
¬««/±«ZÜ
¶
«$¬x¹¸¨[¬p»3«R±¦ /¨[°r¦}ªx¹¸°H¬x«/²$¨[°3ª
¶
¬
·
¹)¬
Æ
»Ê¨[ªp»3«Rª
·
ªt©¨[¬x»Ê«$ª$Ë?e°r¦}¬x«
È
¹Q´¨[°Hª¹)°
¬x«/²$¨[°Êª
¶
¬
·
¹)¬
Æ
²/¨[°
·
°â´
·
°3¹)²/¨P»3¨[®!¹)°Ê¹)¨¦Pª
·
¦i±)¬«$»3«/»3¨[¬
¶
¹)«/°3«£±¸¨[ªV´¦
¶
¨[®!¨[ª'»3«	»3¨[ª§»3«£ª
·
ª
Ù
¬x¨i°
¶
«$¬x¦iª
ÙÏ·
«/¬@¦R»3«¬«
È
¹¸ª
¶
¬x¨R¬x«/ªx³«$²
¶
¨}¦R±)¨[ª!´¦
¶
¨[®!¨[ª¯²$¨[°w¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°w»3«$±«ZÜ
¶
«$¬x¹¸¨[¬$ËÔ¦R¬x¨
¶
¦i²/¹Q´¨[°E»3«7´«$ª
¶
¦
«$±¸¹)®!¹)°r¦^¬r´¦
¶
¦i±»3«/ª@¦fl
·
ª
¶
«^Ë
à
·
°Êº
·
«
Å
²$¨[®!¨
Æ
¦HÉ3«/®w¨iª	»3¹)²LÉÊ¨
Å
»3«/ªx²$¨i°3¨+²/«$®!¨[ªR«$±¨[¬x»3«/°s»3«}³3¬x«/²$«/»3«$°3²/¹¦H»3«}±¸¨[ª	»3«
Ù
«$²
¶
¨[ª
»3«/ªx²$¬¹
¶
¨[ªuÍ ª¹9«$ª}º
·
«H¬«W¦i±¸®w«/°
¶
«Vª«
Ù
¨[¬x®w¦
·
°3¨s¦^°
¶
«$ª}º
·
«H¨
¶
¬x¨
Ñ
ªW´
µ
³¨»3«$®!¨[ª²/¨[°3²$±
·
¹)¬oº
·
«Hª
·
¨[¬¹
È
«/° ªx«|«$°3²
·
«$°
¶
¬x¦ «$°ff±)¨iªw«/ªx²W¦^±)¨[°3«/ªV³«$¬x³«$°Ê»3¹)²
·
±¦i¬«$ªH¦{±¦{¬«$²/¨[°3ª
¶
¬
·
²/²$¹W´¨[°
Å
»3«$©Ê¹)»3¨ ¦
·
°r¦
¶
«/°3»3«/°3²$¹)¦}¦P¬x«/»
·
²$¹¸¬9ª
·
«$°3«/¬
È
´
µ
¦P»3«	±´
µ
°3«$¦ÊËà ³r¦i¬
¶
¹)¬'»3«	«/ª
¶
¦ÉÊ¹)³t´¨
¶
«$ª¹)ª
Å
ªx«£³
·
«$»Ê«T«$ª
¶
¦i©3±¸«$²$«/¬º
·
«
±¦u¬x«/±¦i²/¹Q´¨[° «$°
¶
¬«V¬x«
È
¹)¨i°3«$ªoªx¹)° ¬x«$²/¨[°3ª
¶
¬
·
²$²$¹W´¨[°
Æ
»3¨[®!¹)°3¹¸¨[ªR³-«/¬x³«$°3»Ê¹)²
·
±¦i¬«$ªP»Ê« ´«$ª
¶
¦|ª«V»3«$©«
¦
Ù
«/°t´¨[®!«$°3¨[ª»3«
Ù
¬
·
ª
¶
¬@¦i²/¹Q´¨[°Ó«$ª
¶
¬
·
²
¶@·
¬x¦i±¨ffi¬x«$»
·
²$²/¹Q´¨[°Û»3«o±¦!«$°3«/¬
È
´
µ
¦ffi»3«Pª
·
ª
Ù
¬¨[°
¶
«$¬x¦iª$Ë£à£ª$´
µ¡Å
±)¦
¦i³r¦^¬x¹)²/¹Q´¨[°H»Ê«
·
°Ó»3«
Ù
«$²
¶
¨!¹)®!³3±)¹¸²W¦o±)¦
È
«$°3«/¬@¦i²/¹Q´¨[°7»3«/±¨
¶
¬¨3Ë
u 	Úffi
RT[£  ¡T o ¢}[	 ffi}iT
ã¦^¬@¦}²$¨[°Ê¨+²/«$¬p±¦o¹)°Êá
·
«$°3²/¹¦»3«R±¦
¶
«$®!³«$¬@¦
¶@·
¬x¦«$°7±¦®!¨[¬
Ù
¨i±)¨
È
´
µ
¦RÎ3°r¦i±»Ê«±)¦Pª
·
³-«/¬Îr²/¹)«rÉÊ«$®!¨[ª
¬x«$¦i±)¹ W¦i»Ê¨P©¨[®©r¦i¬»3«$¨iª²$¨[°H±)¦P®!¹)ªx®w¦o»Ê¨[ªx¹¸ªº
·
«T«$°H±¸¨[ª«ZÜ+³«$¬¹)®!«$°
¶
¨[ª¦i°
¶
«$¬¹)¨[¬«$ªRÍ

Ð '|Ô
g
Ñ
Æ
²$¨[° ±¦Ó®
·
«$ª
¶
¬@¦|¦
·
°r¦
¶
«$®!³-«/¬@¦
¶x·
¬@¦u»3«
Ö
)
Ë×+«w³
·
«$»Ê«H¦i³3¬«$²$¹)¦i¬P«/°y±¦7Î
È[·
¬x¦Óº
·
«V±)¦
¶
¨i³-¨
È
¬@¦
Ù
´
µ
¦w«$ªR²/¨[®w³Ê±)«
¶
¦i®!«$°
¶
«o»3¹
Ù
«/¬x«$°
¶
«iË}Ô¦V¹)®w¦
È
«/°º
·
«!¦i©3¦i¬x²$¦
·
° ´¦i¬x«$¦V«ZÜ
¶
«/°3ª@¦ ®
·
«/ª
¶
¬@¦
2  	

fffiflfiffi	
fi! ff
"$#
fi
%'&)(+*-,/.â032 r5 6§8;:3<>=@?;AsBC<VDGFÇ8XIC:3<LKJNOM+=LNO<E?;KJFQ8KJ<>=LNOSNOKIUF|FQDO?XFÇBCAfl8XNG8BC<ffiS3Afl\eS+FWKJBC<LA
N>qAflUNG=@AC`oh[<TAQS8;<LKXkWFQUHmQKJFQUB<>8tNG8XDGFQ8pB<Rk$FQ=LFQU^?;<>8Lv=@AflU7S3AQKJBC<>8pNGKXKX<LmflIDGFWKJ<>8LvrKX<>8XIDG?XFQBCAEBC<
DGFH=@AflFQDO<>8X=@<>U=LNGF7BC<}kWFWKJNGFQ8TNG8JDGFQ8L`ÇfFQ8TKX<LmflNGAflUC<>8R8XNGU|KX<>=@AflU8;?;KJINOKZvz^I<EFW:FWKX<>=@<>U FHBAfl8XNG8
\T<>UCAQKX<>8>vFQUoBC<>8JFW:FWKX<>=LNGBCAC` 9<>U^?;KXATBC<DGFQ8NG8XDGFQ8BC<'kWFQ=LFQU^?;<>8jFW:FWKX<>=@<>U}UiIC<LkWFQ8N]8XDGFQ8Lvi<>8
BC<>=LNOK>v=@KJ<>=@<>U!UiIC<LkQAfl8'UNGkQ<>DO<>8L`
È
¬x¦i°3»3«/ªw¹¸ªx±¦^ª}»3«u­^¦i²$¦i°
¶
«/ª ®!¹)«/°
¶
¬@¦iª}º
·
«u«$ª
¶
´¦i° ¦
·
ª«$°
¶
«/ªV±)¨[ª}»Ê¨[®w¹¸°3¹)¨iª³-«/¬x³«$°3»Ê¹)²
·
±¦i¬«$ªE»3«
±¦E¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°
Æ
±)¦iª9$¨[°3¦iª£ª¹)°|¬«$²/¨[°3ª
¶
¬
·
¹¸¬$ËtÔ¦iªe¹)ª±¦iªtªx¨i°Û¦i±¦^¬
È
¦i»3¦iªp«$°Ç±)¦!»Ê¹)¬x«/²$²/¹Q´¨[°u»3«P±)¦
¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°
Æ
ªx«'¨[©3ª«$¬­^¦eº
·
«§«/±C²$¬x«/²$¹¸®w¹¸«$°
¶
¨e»3«j±¦iª®!¹)ª®ffi¦iª²/¨[®!³3¹
¶
«¯«$°²$¹)«/¬
¶
¦iª¬«
È
¹¸¨[°3«/ª²/¨[°
«$±¬«
¶
¬x¦i¹)®!¹)«/°
¶
¨E»3«±)¨[ªt«$ª²W¦i±¸¨[°3«/ª£²$¨i°|»3¹¸¬x«$²/²$¹W´¨[°Ó³«$¬³-«/°3»3¹¸²
·
±)¦i¬e¦!±)¦!¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë 5¦i®©3¹Z´«$°
ªx«9³
·
«$»Ê«$°E»3«
¶
«$²
¶
¦i¬ C¦£®w¦
Æ
¨[¬¬«$ª¨[±
·
²/¹Q´¨[° [¦i±
È[·
°r¦iª»3¹)ª±)¨²W¦i²/¹)¨[°Ê«$ª©3¹)»3¹¸®w«/°3ªx¹¸¨[°r¦i±¸«$ª¹)°Ê»3¹¸­¹)»
·
¦i±)«/ª$Ë
2¦fl¨
·
°}®!¨»3«$±¸¨	»3«
Ù
¨[¬®ffi¦^²$¹Q´¨i°P»3«¹¸ªx±)¦iª»3«­^¦i²$¦i°
¶
«/ª¯²$¨[°
¶
¬¨[±¦^»r¦£³¨[¬»3¹
ÙÏ·
ªx¹W´¨[°7ÍÏº
·
«pªx«t¦i³3±¸¹)²$¦
¦7°
·
«$ª
¶
¬x¨Ó²W¦iª¨
Ñ
ª«w³
·
«$»3«!«$ª³-«/¬@¦i¬«$±j®!¹)ª®w¨H¬«$ª
·
±
¶
¦^»3¨ G¦i±
¶
¦iª
¶
«/®w³«$¬x¦
¶@·
¬x¦iªwÍ ¨7©r¦flx¦^ªo»3¨iªx¹)ª
Ñ
»r¦i°u²$¨i®w¨E¬x«/ª
·
±
¶
¦i»Ê¨
·
°r¦!©3¦flx¦!»Ê«$°3ª¹)»r¦i»u»3«
È
¬@¦^°3»3«$ªt¹¸ªx±¦^ªp»3«T­i¦^²W¦i°
¶
«/ª$Ë9ã¨[¬t¨
¶
¬x¨E±¦i»Ê¨ 3±¦E¦
·

ªx«/°3²$¹)¦!»Ê«±)¦iª¹¸°3«$ª
¶
¦i©3¹¸±)¹¸»r¦i»3«/ª«$ª
¶
¬
·
²
¶@·
¬@¦i±¸«$ªt»3¹)ª²
·Ê¶
¹)»r¦^ªe«/°7±¦}ªx«/²$²$¹W´¨[°Ó¦i°
¶
«$¬¹)¨[¬9ªx«³
·
«$»Ê«»Ê«$©«$¬
¦Vº
·
«E±¦V»3¹¸ª
¶
¬x¹)©
·
²$¹W´¨[°Ç»3«}±)¦iª	¹)ª±¦iª»3«­^¦i²W¦^°
¶
«$ªwÍ «/ªx²$¦iª@¦iª
Æ
®
·ÊÆ
ª«$³r¦i¬x¦i»r¦iªT«/°
¶
¬x«Eª$´
µ
Ñ
°3¨HÉ3¦
È
¦
«$°Ê«$¬
È
´«
¶
¹¸²W¦i®!«$°
¶
«
Ù
¦Q­i¨[¬@¦^©3±)«	±)¦¬x¨
¶
¦i²$¹W´¨[°V»3«T±)¦P²W¦^³r¦}É3«ZÜÊ¦
È
¨i°r¦i±¨}±)¦P»3«$ªx¦i³r¦i¬¹)²/¹Q´¨[°H»3«T±)¦P¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°âÍ
Æ
¦ ª«Ò°r¦i±)¦i®!¨[ª}º
·
«Ó±)¦
Ù
¨[¬x®w¦i²$¹W´¨[° »3«7»3¹¸²LÉ3¨[ª!»3«
Ù
«/²
¶
¨iªw«/°
·
°r¦s»3«
¶
«$¬®w¹¸°r¦i»r¦Û¬«
È
¹W´¨[°
»3«/³-«/°3»3«e«$°Õ´
·
±
¶
¹¸®w¨
¶
´«/¬x®!¹)°3¨T»3«t±)¦R»Ê¹)ª
¶
¬x¹¸©
·
²$¹W´¨[°}«$ª³r¦i²/¹¦i±r»3«t±)¦iª¯¹)ª±¦iª»Ê«t­^¦i²$¦i°
¶
«/ª
Ñ
Ë¯à»3«$® ´¦iª ±)¦
¦i±
¶
¦
¶
«$®!³-«/¬@¦
¶x·
¬@¦
Ù
¦W­i¨[¬x«/²$«t±¦£®!¨Q­¹)±)¹¸»r¦i»ª
·
³«$¬JÎr²$¹)¦i±
Æ
³-¨i¬
¶
¦i°
¶
¨T±¦£«/±)¹)®!¹)°3¦i²$¹W´¨[°o»Ê««$ª
¶
¬
·
²
¶@·
¬@¦iª
®!«
¶
¦^«$ª
¶
¦i©3±¸«$ªÍ ²/¨[®w¨T³
·
«$»3«/°ffiª«$¬'±¦iªF/¨[°r¦iªjªx¹¸°E¬x«$²/¨[°3ª
¶
¬
·
¹)¬
Æ
±)¨iª¯»3¨[®!¹)°3¹¸¨[ª³«$¬x³«$°Ê»3¹)²
·
±¦i¬«$ª
Ñ
«$ª
® ´¦iª«ZÎr²$¹¸«$°
¶
«^Ëpà£ª$´
µ
®!¹)ª®w¨ r±)¦}¨[©3ªx«/¬­^¦i²/¹Q´¨[°Ó»3«P»3«»3¹¸ªx±)¨²W¦^²$¹)¨i°3«$ªt©3¹¸»3¹)®!«$°3ª¹)¨[°3¦i±)«/ªp¹)°3»3¹]­¹)»
·
¦^±)«$ª
ªx«R«>ÜÊ³Ê±)¹)²$¦}³-¨[¬p±)¦}»3¹)ª¨+²/¹¦i²/¹Q´¨[°
È
¬x¦i²$¹)¦iªt¦}±¦E¦i±
¶
¦
¶
«/®w³«$¬x¦
¶@·
¬x¦3»3«R±)¦iªp»3«$³Ê¬x«$ª¹)¨[°Ê«$ª
Ù
¨[¬x®w¦i»r¦iª/Ë
u ffRo[R¤! ffi    ffi}¡¤x¢}¡£ ¤ ¤  T
Ô¦o«>Ü
¶
«$°3ª¹Q´¨[°ffi»3«$±©-¨i®©r¦i¬»3«$¨o¹Q´¨[°3¹¸²$¨o¦o®
·+Æ
¦^±
¶
¦^ª'»Ê¨[ªx¹¸ª9¬x«/ª
·
±
¶
¦«$°
¶
¬x«£¨
¶
¬@¦^ª9²$¨iª@¦iª Ê«$°ffi«$±²$¬«$²$¹ 
®!¹)«$°
¶
¨»3«	±)¦iª9¹¸ªx±¦^ª§»3«­i¦^²W¦i°
¶
«/ª
Æ
«/°Hª
·
³¨[ª
¶
«$¬x¹¸¨[¬'²$¨C¦i±¸«$ª²$«$°Ê²$¹¦+ËjÞj°H±)¦P¹)®w¦
È
«/°HÐ+Ë Pª«	¨[©3ª«$¬­^¦
  
	
ff
1
"$# 	Ê"  Z 2

«$±e¦iª³-«/²
¶
¨
¶
´
µ
³3¹¸²$¨s»3«7±¦Ûª
·
³-«/¬Îr²/¹)«
¶
¬@¦^ª!ª«$¬!©-¨i®©r¦i¬»3«W¦i»3¦{¦s»3¨[ª¹)ªE®
·ÊÆ
¦^±
¶
¦^ª '®w¨[ª
¶
¬3´¦i°3»3¨[ª«
²$¨i®w¨E²W¦^¬@¦i²
¶
«$¬$´
µ
ª
¶
¹)²$¦iª
ÙÏ·
°3»3¦i®w«/°
¶
¦i±¸«$ªp±¦^ªpº
·
«o«/°
·
®w«/¬@¦i®!¨[ªt¦}²$¨[°
¶
¹)°
·
¦i²/¹Q´¨[°%G

 ffi  +1fl ffi fffl G
Ô¦E²W¦i¬x¦i²
¶
«$¬$´
µ
ª
¶
¹)²W¦
ÙÏ·
°3»3¦i®w«/°
¶
¦i±»3«±¦iªe¦i±
¶
¦iªt»3¨iªx¹)ªe«$ªe±¦!¦i³r¦^¬x¹)²/¹Q´¨[°7»3«®Õ´
·
±
¶
¹¸³3±)«/ª°3¹]­[«$±¸«$ª 
«/ª
¶
¨}«/ª r±)¦
Ù
¨[¬®ffi¦i²/¹Q´¨[°w»3«
·
°r¦¹¸ªx±)¦o»3«	­^¦i²$¦i°
¶
«$ªp»Ê«$°
¶
¬¨!»Ê«	¨
¶
¬x¦ÊËjÞ¯ª
¶
«
¶
¹)³¨P»Ê«T®w¨[¬
Ù
¨[±)¨
È
´
µ
¦
ª«!³
·
«$»3«!«ZÜ+³3±¸¹)²$¦i¬T«$°
¶
´«/¬x®!¹)°3¨[ªT»Ê«!²/¹)°§´«
¶
¹¸²W¦H»3«E»3¹
ÙÏ·
ªx¹Q´¨i°Û»3«}­i¦^²W¦i°
¶
«/ª$ËwÞ¯±¯°	´
·
®w«/¬x¨HÎr°r¦^±
»3«!°3¹]­[«$±¸«$ªR«ZÜ+³
·
«$ª
¶
¨[ª«/°
·
°r¦7ª
·
³-«/¬Îr²/¹)«!ªx¨[®!«
¶
¹)»r¦7¦7©-¨[®P©r¦i¬x»Ê«$¨u¹Q´¨[°3¹¸²$¨7»3«/³-«/°3»3«!»3«w±)¦
³¨[ªx¹¸©3¹)±¸¹)»r¦^»T»3«9°
·
²/±)«W¦^¬
·
°3¦¹)ª±¦t»3«§­^¦i²$¦i°
¶
«/ª»3«/°
¶
¬x¨	»Ê«§¨
¶
¬@¦
Æ
¦£«>ÜÊ¹¸ª
¶
«$°
¶
« 
Æ
«$ª
¶
¨£»3«/³-«/°3»3«
¦ ª
·
­[«NÛ»3«|±)¦{¬«$±¦^²$¹Q´¨i° «$°
¶
¬x«Ç«/±¬¹
¶
®!¨ »3«
Ù
¨[¬®ffi¦i²/¹Q´¨[°Ø»3«Ó±¦iª!­i¦^²W¦i°
¶
«/ª
Æ
ª
·
²/¹)°§´«
¶
¹)²$¦
»3«E»3¹
ÙÏ·
ªx¹W´¨[°Ë!×
·
³-¨[°
È
¦i®!¨[ª ²/¨[®w¨7®!¨+»Ê«$±)¨ffi®1´¦iªRª«$°3²/¹)±)±¸¨ 
·
°3¦u¹¸ªx±¦V»Ê«E­^¦i²$¦i°
¶
«/ªo«/°{²
·ÊÆ
¨
¹¸°
¶
«$¬¹)¨[¬ªx«
Ù
¨[¬x®w¦i°P­^¦i²$¦i°
¶
«/ª§¦
·
°E¬¹
¶
®!¨
	¯»3«
¶
«$¬®w¹¸°r¦i»3¨T³¨[¬¯«$±+á
·
¨R»3«p¹)¨i°3«$ª/Ë¯×+¹r«/±
¶
¹)«$®!³¨o®!«$»3¹¸¨o°Ê«$²$«/ª@¦i¬¹)¨³3¦i¬@¦º
·
«
·
°r¦R­i¦^²W¦i°
¶
«£¬x«$²/¨[¬x¬x¦
·
°ffi»3«$ª³3±¦ $¦i®!¹)«$°
¶
¨P«$º
·
¹]­^¦i±)«/°
¶
«
¦i±¯¬x¦i»3¹¸¨u»Ê«w±)¦7¹¸ªx±)¦V«$ªP® ´¦iªT³«$º
·
«Ò°Ê¨|º
·
«!«$±j¹)°
¶
«/¬­^¦i±¸¨H»3«
¶
¹)«/®w³¨
¶
¬@¦^°3ªx²
·
¬x¬¹)»3¨u«$°
¶
¬«w±)¦
È
«/°3«$¬x¦i²$¹W´¨[°T»3«j»3¨[ª­^¦i²$¦i°
¶
«/ª²/¨[°3ª«$²
·+¶
¹¸­^¦iª§Ífiff fl	 fl»3¨[°3»Ê«ffi	 !#"

$
%	 !
Ñ
ª«$¬r´¦®
·
²LÉ3¨o®1´¦^ª'³Ê¬x¨[©r¦^©3±)«tº
·
«£±)¦T³3¬x¹¸®w«/¬@¦T­i¦^²W¦i°
¶
«e±)±¸«
È[·
«Îr°r¦i±¸®w«/°
¶
«£¦^±r©-¨[¬»3«e»3«±)¦¹¸ªx±)¦
Æ
¦^É´
µ
ªx« ¦i°Ê¹)º
·
¹)±¸«iË Þjª
¶
¨Ø³
·
«/»3«{¨²
·
¬x¬x¹¸¬ eªx¹EÍÏ²$¨[®!¨
Æ
¦ÚÉ3«$®!¨[ªH®!«$°3²/¹)¨[°3¦i»3¨
Ñ
«/±T¬x¹
¶
®!¨
»3«
Ù
¨i¬x®w¦i²$¹W´¨[° »3«V­^¦i²$¦i°
¶
«/ª!°Ê¨Û«$ª}ª
·
Îr²$¹¸«$°
¶
«/®w«/°
¶
«u¦i±
¶
¨ ¯¨
¶
¦i®P©3¹Z´«/°¯¨[©C­¹¦i®!«$°
¶
« ¯ªx¹±)¦
¶
«$®!³-«/¬@¦
¶x·
¬@¦!«$ª	«/±)«/­^¦i»3¦-¨ffi±¦w¹¸ªx±)¦!»3«o­i¦^²W¦i°
¶
«/ª	«$ª³-«/º
·
«Ò°r¦ÊË£Þ¯°Û²W¦iª¨V²$¨[°
¶
¬@¦i¬¹)¨ »3¨[ªÍ ¨
® ´¦iª
Ñ
­^¦i²$¦i°
¶
«$ª£³
·
«$»Ê«$°
·
°Ê¹)¬xª«P»
·
¬@¦i°
¶
«oª
·
»3¹
ÙÏ·
ª¹Q´¨[°u³¨[¬«/±
Ù
¨[°3»3¨w»3«P±)¦!¹¸ªx±¦}»3«­^¦i²W¦i°
¶
«$ª
ÆVÙ
¨i¬x®w¦i¬
·
°u°	´
·
²$±¸«$¨}²/¬W´
µ¸¶
¹)²/¨}«$ª
¶
¦i©3±¸«º
·
«»§´«R±
·ÊÈ
¦i¬p¦
·
°r¦E°
·
«/­^¦E¹)ª±¦»3«T­^¦i²W¦^°
¶
«$ª&lË
'
 )(  +*4 ffi    fl ,fl*fl G

¨[®!¨ffiª«¦i³Ê¬x«$²/¹¦!«$°Û±¦E¹)®w¦
È
«/°ÇÐË±¦^ª¹¸ªx±¦^ª»3«­^¦i²W¦i°
¶
«$ª
¶
¹)«$°Ê«$°
·
°Ç¦iªx³«$²
¶
¨V¹¸¬x¬x«
È[·
±)¦i¬ 
±¸«¨[ª§»3«	±¦
Ù
¨[¬x®w¦o¬«$²
¶
¦i°
È[·
±¦i¬§»3«	±¦^ª9¹)ª±¦iª'³3¬«$ªx«/°
¶
«$ªe¦
·
°3¦»3¨[ªx¹¸ª9®!«$°3¨i¬$Ë¯Þ¯±)±¸¨Pª«T»3«$©«T¦
º
·
« «/°Ó«/ª
¶
«³
·
°
¶
¨ 
·
°3¦!¹¸ªx±¦«/ªt¬x«W¦^±)®!«$°
¶
«R«$±¬x«$ª
·
±
¶
¦i»3¨!»3«R±¦²/¨C¦i±)«/ªx²/«$°3²/¹¦E»3«T­i¦^¬x¹¦^ª$Ë
,
 ffifl*1
  ffi ffifl( 1 fl + -!+ ffi1
 ffifl0.-ffifl fl2 
fi1fl23 ffi 'G

¨[°Êªx«$²
·
«$°Ê²$¹¦V»Ê«±¦E²$¨C¦^±)«$ª²$«/°3²$¹)¦ffi»3«P±)¦iª£¹¸ªx±)¦iªt»3«P­^¦i²W¦^°
¶
«$ª	«/ª£±)¦ffi¦i°3¹¸º
·
¹)±)¦i²$¹W´¨[°7»3«P©
·
«$°r¦
³r¦^¬
¶
«t»3«e±)¨iª'«/ªx²$¦i±)¨[°Ê«$ª9³«$¬³-«/°3»3¹¸²
·
±)¦i¬x«/ª§¦R±¦R¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[° +±¸¨º
·
««ZÜ+³3±¸¹)²W¦T±)¦»3«/ª@¦i³3¦i¬x¹ 
²/¹Q´¨[°7»3«R±¦^ª6$¨[°r¦^ªeª¹)°7¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°
Æ
»3«R±)¨iªp»3¨[®!¹)°3¹¸¨[ª9³«$¬³-«/°3»3¹)²
·
±¦^¬x«$ªt»3«R±)¦®w¹¸ªx®w¦ÊË
uJ 	Úffi
RT[£ ¤! ffi¤     / ffi0
1«/®w¨iª!¬«W¦i±¸¹$¦i»3¨Û«ZÜ+³«$¬¹)®!«$°
¶
¨[ªE»3«7©¨[®©r¦^¬x»3«/¨{¦s¦i±
¶
¦iª}»Ê¨[ªx¹¸ª
Æ
¦i±
¶
¨Çá
·
¨ '³r¦i¬x¦s²/¨[°3¨²$«/¬w«/±
³r¦i³«$±»Ê«T«$ª
¶
«Ø´
·
±
¶
¹¸®w¨oªx¨[©3¬«R±¦®!¨[¬
Ù
¨[±¸¨
È
´
µ
¦RÎr°3¦i±»3«R±¦ª
·
³-«/¬Îr²/¹)«^Ë§Þ¯°u±¦PÎ
Èi·
¬@¦!Ð+Ë32®w¨[ª
¶
¬x¦i®w¨iª
«$±¦iªx³«$²
¶
¨Eº
·
«R®
·
«$ª
¶
¬x¦E±)¦Pª
·
³-«/¬x¹¸Î3²$¹)«
¶
¬@¦iª
·
°3¨E»3«T«$ª
¶
¨[ªt«>ÜÊ³«$¬¹)®!«$°
¶
¨iª$ËjÞ¯°7«$±)±)¦Pªx«R¨[©Êªx«$¬J­^¦r¦
³3¬¹)®!«$¬@¦R­¹)ª
¶
¦º
·
«	±¦ª
·
³«$¬JÎr²$¹¸«	«$ª®
·
²LÉ3¨® ´¦iª9¬
·3È
¨[ªx¦Pº
·
«
¶
¬@¦iª§±¦iª§³3¬
·
«/©r¦iªp¦o©r¦fl¨Pá
·
¨7ÍÏ­i«$¬
Î
È[·
¬@¦	ÐË
Ñ
ËÞ¯±°	´
·
®!«$¬x¨e»3«'°3¹¸­i«$±¸«$ª«>Ü+³
·
«$ª
¶
¨[ª«$ª®
·ÊÆ
ª
·
³«$¬¹)¨[¬ 
Æ
«$ª²W¦i¬x¦i²
¶
«$¬$´
µ
ª
¶
¹)²$¦e±)¦e«>ÜÊ¹¸ª
¶
«$°3²/¹¦
»3«R°
·
®!«$¬x¨iªx¨[ªt²$¬3´¦
¶
«/¬x«/ªe¬«$²
¶
¦i°
Èi·
±¦i¬«$ªp»3¹¸ª
¶
¬x¹)©
·
´
µ
»3¨iª»3«
Ù
¨[¬®ffi¦® ´¦iªp¨E®w«/°3¨[ªp»3«/ªx¨[¬»3«$°3¦i»r¦ÊËjà£ª$´
µ
®!¹)ªx®!¨ ²$¨«ZÜ+¹)ª
¶
«/°Û±)¨[ª	»Ê¨[ª	»3¨[®!¹)°Ê¹)¨[ªe»3«±)¦ffi¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°s²$¨i° $¨[°r¦^ªTªx¹)°|¬x«$²/¨[°3ª
¶
¬
·
¹)¬ »3«$©3¹¸»3¨
¦}±¦}°
·
®!«$¬x¨iªW´
µ
ª¹)®w¦P«ZÜ+¹¸ª
¶
«/°3²$¹)¦!»Ê««/ªx²$¦i±)¨[°Ê«$ªe³-«/¬x³«$°3»3¹¸²
·
±)¦i¬x«/ªp²$«/¬x²W¦^°3¨[ªe«$°
¶
¬«oª$´
µ
Ë

¨[®!¨
Æ
¦ ®w«/°3²$¹¸¨[°r¦i®!¨[ªE«$°«$±e¦i³r¦^¬
¶
¦^»3¨y¦i°
¶
«$¬x¹¸¨[¬ §±¦ ¦i³r¦i¬¹)²/¹Q´¨[°Ú»3«u®Õ´
·
±
¶
¹¸³3±)«/ª°3¹¸­i«$±¸«$ª!«$ª
«$±§¬x«/ª
·
±
¶
¦i»3¨|»3«V±¦u¬x«/±¦i²/¹Q´¨[°{«$°
¶
¬«H«$±9¬¹
¶
®w¨u»3«
Ù
¨[¬®ffi¦^²$¹Q´¨i°{»3«w­i¦^²W¦i°
¶
«/ª}«$° ±)¦Óª
·
³-«/¬Îr²/¹)«
Æ
ª
·
45bS76`T$g PRdM8eK"K_?gQ_?^'O,S8PRKG[$TVPRa\PRd KNPRS98 _?SRZRPcd Pc^fiUcOKNeba\P O`a;:O,Me`g efiKcZR[VO,SOffiP <\[$^?_?URO,S"PR^UJS8PRUc_ g _?PcdfiMeM8S_'a\_?g PcdVK_ edVO,^
=
S8PcdfiMP O,^*UJS8PRUJ_?g _ PRdfiMe KNTVO>8P`Z$URO,[VOQO4UcO`[VO$i
2 	

fffiflfiffi	
fi! ff
"$#
fi
%'&)(+*-,/.!0r2 +5hCIC:3<LK;M+=LNO<SÊAfl\SFWKJB<>FQBF8;Afl\T<L?XNGBFpFpIU	)IC<LKJ?;<+I;ANZqAflUNG=@ACvflFQIU	KX<>=LNGSNO<>U
BCAoIUFRBCAfl8XN]8j8XNG\RN]DGFWKjFDGFBC<DGFTMmflICKJFci`bi`jf-FQ8§BNO¸<LKJ<>U=LNGFQ8j=@AflUwKX<>8;:3<>=@?;AoF<>8;?XF qI?XNG\RF
8;AflU<Lk[NGBC<>U^?;<>8mQ<>UC<LKJFQ=LN>qAflU}B<UiI\T<LKJAfl8;Afl8=@KqFW?;<LKX<>8¯nP8XIC:3<LK;M+=LNO<9\I=CAT\sqFQ8KJImQAfl8XF[vC<>U
?;KX<AQ?;KJFQ8L`  D:FW:3<>D:KNGU=LNO:FQDz^IC<XIC<LmflFffi<>DFQI\T<>U^?;A7BC<	ÊI Affi<>8	<>DBC<}FQ=@KX<>=@<>U^?XFWKDGF
:KXAQSFWS+NGDGNGBFQBPBC<pmQ<>UC<LKFWK§IUF	NG8JDGF	BC<tkWFQ=LFQUl?;<>89BC<>U^?;KXARBC<tAQ?;KJFRnflFT<@Y[N]8;?;<>Ul?;<Q`
²$¹¸°§´«
¶
¹)²$¦ÊËÞ¯°
¶
¬«±¸¨[ª
Ù
¦i²
¶
¨[¬x«/ª§»3«t±¸¨[ªjº
·
«»3«/³-«/°3»3«ªx«e«$°3²
·
«$°
¶
¬x¦Ê«Z­¹)»3«/°
¶
«$®!«$°
¶
« Ê«/±3á
·
¨P¹W´¨[°3¹¸²$¨3Ë
àÝ¦^±
¶
¨iªá
·
¨iª ®w¦
Æ
¨[¬£«$ª	«/±¬x¹
¶
®!¨w»Ê«
Ù
¨[¬x®w¦i²/¹Q´¨[°u»3«P­^¦i²$¦i°
¶
«$ª 
Æ
®1´¦iª£¦i±
¶
¦w«/ª	±¦!³3¬x¨[©3¦i©3¹)±¸¹)»r¦^»
»3«}º
·
«E»3¨[ªT¨H® ´¦iª£­^¦i²$¦i°
¶
«/ªª«}«$°3²
·
«$°
¶
¬x«$°{«$°
¶
¬«EªW´
µ
»3«/°
¶
¬x¨7»3«
·
°r¦H¹)ªx±)¦V¦i°
¶
«/ªT»3«!¦i°3¹¸º
·
¹)±¦^¬xªx«
«$°u±)¨iªp«$ªx²$¦i±)¨i°3«$ª
Æ
²/¬x«W¦^¬
·
°Ó°£´
·
²/±)«/¨!«/ª
¶
¦i©3±)« r¦i³r¦^¬x«$²/¹)«/°3»3¨!³-¨[¬p±¸¨
¶
¦i°
¶
¨
·
°u°3¹]­[«$±® ´¦iª/Ë
u
 Ú[ffi£  i	"ffi}¢}[R¤! ffi oÓR
5¦i°Ç¹)®!³¨[¬
¶
¦i°
¶
«R²$¨[®!¨ffi²/¨[°
¶
¬¨[±¦i¬e±¦E®!¨[¬
Ù
¨[±¸¨
È
´
µ
¦»3«
·
°3¦ffiª
·
³«$¬JÎr²$¹¸««$ª²$¨[°Ê¨+²/«$¬£ª
·
«$ª
¶
¦i©3¹¸±)¹¸»r¦i»
¨7©3¹)«/° ¦^±²$¨[°
¶
¬@¦i¬¹)¨ ª
·
«Z­[¨[±
·
²$¹W´¨[°
¶
«$®!³-¨i¬@¦i±¡ËPà ³-«/º
·
«Ò°r¦7«$ª²W¦i±)¦±¦H»3¹
ÙÏ·
ªx¹W´¨[°s¦
¶
´¨i®w¹¸²W¦V³
·
«/»3«
¶
«/°3«$¬!ª
·
Îr²$¹¸«$°
¶
«Ó¬x«$±¸«/­^¦i°3²/¹¦s²$¨[®!¨s³r¦i¬x¦{»3«/ªx«$ª
¶
¦i©Ê¹)±)¹ W¦i¬
Æ
É3¦i²$«/¬!Îr°3¦i±)®!«$°
¶
«u»3«/ª@¦i³r¦^¬x«$²/«$¬
·
°r¦
«$ª
¶
¬
·
²
¶x·
¬@¦ffi°3¦i°3¨[®Ú´«
¶
¬x¹)²$¦¹)°3²/±
·
ª¨ffi¦
·
°r¦
¶
«$®!³«$¬@¦
¶@·
¬x¦w¬x«/±¦
¶
¹¸­^¦i®!«$°
¶
«T©3¦flx¦ÊËeÞ¯ª
¶
«o³
·
«/»3«ªx«/¬£«/±
³
·
°
¶
¨w® ´¦iªp¹)®!³¨[¬
¶
¦
¶
«T¦
¶
«$°3«/¬e«/°Ó²
·
«$°
¶
¦w²
·
¦i°3»3¨!ªx«R«/­^¦i±^´
·
¦±¦³¨[ªx¹¸©3±)«	¦i³3±)¹¸²W¦i²/¹Q´¨[°
¶
«$²/°3¨[±Q´¨
È
¹)²$¦
»3«
·
°u»3¹)ª³-¨iªx¹
¶
¹¸­i¨}°r¦i°3¨[® ´«
¶
¬x¹¸²$¨3Ë
Þ¯ª«/­¹)»Ê«$°
¶
«pº
·
«±)¦®!¨[¬
Ù
¨i±)¨
È
´
µ
¦
È
«$°Ê«$¬@¦^»r¦	³-¨i¬«$±+©-¨i®©r¦i¬»3«$¨¹Q´¨[°3¹¸²$¨ l®!¨[ª
¶
¬@¦i»r¦«$°±)¦£¹)®w¦
È
«/°
Ð+Ë32s«/ªw»Ê«Ó²$¦i¬r´¦i²
¶
«/¬!®!«
¶
¦i«$ª
¶
¦i©Ê±)«§²$¨[®!¨s±)¨s»3«/®
·
«$ª
¶
¬x¦{«$±tÉ3«/²LÉ3¨ »Ê«Óº
·
«
¶
¬x¦iªwª«$¬!±¦Û®
·
«/ª
¶
¬@¦
²W¦^±)«$°
¶
¦i»r¦£ª«¬x«/²
·
³«$¬x¦i°}±¦iª
¶
«/¬x¬x¦ W¦iª³3±¦^°r¦iª$ËÞ¯ª¹)°
¶
«/¬x«/ª@¦i°
¶
« C«$°
¶
¨+»Ê¨£²W¦^ªx¨ [«/ª
¶x·
»3¹¦^¬ª
·
³¨[ª¹)©3±¸«
«/­i¨[±
·
²$¹Q´¨i°Û«$°s«$±
¶
¹)«/®w³¨
Æ
«Z­^¦i±
·
¦^¬	ª
·
«$ª
¶
¦i©Ê¹)±)¹¸»r¦i»Ëã¦i¬@¦H«$±¸±)¨VÉÊ«$®!¨[ª	¬x«$¦i±)¹ W¦i»Ê¨V¨[©3ª«$¬­^¦i²/¹)¨[°Ê«$ª
»3«
·
°r¦V®w¹¸ªx®w¦ /¨[°r¦H¦ffi±¸¨V±¦i¬
È
¨ffi»Ê«P­^¦i¬x¹¸¨[ª£»3¹)¦iª$Ë	ã¦i¬x¦V«$±)¹¸®w¹¸°r¦i¬t«$±³-¨iªx¹)©Ê±)««
Ù
«$²
¶
¨7º
·
«³
·
»3¹)«/¬@¦
««/¬x²/«$¬	±)¦w³
·
°
¶
¦V»3«$±®w¹¸²$¬x¨iªx²$¨i³3¹)¨ «/ª	°3«$²/«$ªx¦i¬x¹¸¨7¦i±)«ux¦i¬x±)¦!»3«P±¦wª
·
³«$¬Î3²$¹)«P«$°
¶
¬«¨[©3ª«$¬­^¦i²/¹Q´¨[°
Æ
¨[©3ª«$¬J­i¦^²$¹Q´¨i°ËpÞ¯ª³¨[ª¹)©3±¸«¬«$²
·
³-«/¬@¦i¬e³¨[ª
¶
«$¬x¹¸¨[¬x®!«$°
¶
«o±)¦E®!¹)ª®ffi¦ /¨[°r¦Eªx¹±¦}®
·
«/ª
¶
¬x¦w°3¨wªx«o¦i±)«ux¦
®
·
²LÉÊ¨w»3«R±)¦³
·
°
¶
¦ÊË
Þ¯°Ç±¦Î
È[·
¬@¦VÐËEªx«o®
·
«$ª
¶
¬x¦i°|»3¨iª£¹)® ´¦
È
«/°3«$ªt»3«±¦E®!¹)ªx®w¦¬x«
È
¹Q´¨i°Ó»3«o±¦}ª
·
³-«/¬Îr²/¹)«-²$¨[°
·
°
   
-fiflfi! 0
"Ç
 2 
%'&)(+*-,/.0r2r5 9Afl8-N]\sqFWmQ<>UC<>8BC<DGF¯\RNG8X\F LAflUF'BC<D]F¯8XIC:3<LK;M+=LNO<69I_Q_
	=@AflUeIUpNGU^?;<LKXkWFQDOA
BC<?XNG<>\T:3A'BC<BCAfl8Bq
~
FQ8<>Ul?;KJ<<>DGDGFQ8>v$=@AflU£DGFj:+IUl?XF'FQDO< ;FQBF':FWKF¯<LkiNG?XFWKDGF':3Afl8XNOSDO<NGU +IC<>U=LNGF
BC<	DGFo\NG8X\RF[`9fFP8XIC:3<LK;M+=LNO< FKJ<>=LNOSNGBCAoIUFPBCAfl8XNG8§<>z^INOk$FQDG<>Ul?;<£FPD]FBC<	DGFPNG\RFWmQ<>UHci`	^`


A£8;<BNG8;?XNGUmflIC<¯UNGUCmqIU=LFQ\eSNGAFW:KX<>=LN]FWSDO<j<>U^?;KX<9<>DGDGFQ8LviDOAeziIC<§NGUBNG=LFpziIC<§DGFe\TAQKX)AflDOAQmq
~
F
mQ<>UC<LKJFQBFBICKJFQU^?;<p<>D3S3Afl\eSFWKBC<LACvC<>8¯<>8;?XFWSDG<eBICKJFQU^?;<pFQD\T<>UCAfl8j<>Dr?XNO<>\T:3A	?;KJFQU8X=LIKXKJNGBCA
<>Ul?;KJ<eDGFQ8jBCAfl8'NG\sqFWmQ<>UC<>8L`
¹)°
¶
«$¬­^¦i±¸¨t»3«j»3¨[ª»´
µ
¦iª«/°
¶
¬x«§«$±¸±¦iª/Ë ffe¨ª«§»Ê¹)ªx²/¹)«/¬x°3«/°
Ù
´¦i²/¹)±¸®w«/°
¶
«¯²W¦i®P©3¹)¨[ª®
·ÊÆ
ªx¹
È
°3¹]Îr²W¦
¶
¹¸­i¨[ª fl³¨[¬
±)¨Hº
·
«}³¨»3«$®!¨[ªR¦^Îr¬®ffi¦^¬£º
·
«!¦
¶
«/®w³«$¬x¦
¶@·
¬x¦H¦i®©3¹¸«$°
¶
«}±)¦V«$ª
¶
¬
·
²
¶@·
¬@¦H»3«E²$¬3´¦
¶
«/¬x«$ªT¨i©3ªx«/¬­^¦i»r¦
«$ªt«/ª
¶
¦^©3±)«R»
·
¬x¦i°
¶
«R³«$¬x¹¸¨+»Ê¨[ªp»3«¦i±®!«$°3¨[ª
·
°3¨[ªt³-¨²$¨iªe»´
µ
¦iª/Ë
9 fl 5 ffffiflffi"$> *)ff*8  
	
5+fl01  
Ô¦Çªx¹
¶@·
¦i²/¹Q´¨[° «$ª}©3¹¸«$°Ú»3¹)ª
¶
¹¸°
¶
¦|«$°Ú«/±9²W¦^ªx¨s»3«Hº
·
«H±¦Ó³
·
°
¶
¦Ûªx«7«/°3²
·
«/°
¶
¬x«7«/°Ø¬´«
È
¹¸®w«/°
¶
´
·
°Ê«$± 
¦
·
°r¦7»3¹)ª
¶
¦i°3²/¹¦V»3«!±¦Vª
·
³«$¬Î3²$¹)«!»3«/±¯¨[¬x»3«/° »3«
·
°Ê¨[ªR³-¨²$¨[ª¦i°
È
ª
¶
¬x¨[®!ª
Æ
²$¨[°
·
°r¦7»3¹
Ù
«$¬x«/°3²$¹)¦
»3«o³-¨
¶
«$°3²/¹¦i±«$ª
¶
¦i©Ê±)«$²/¹)»r¦!«$°
¶
¬«}¦i®©¨[ª/Ë£Þ¯°Û«$±«ZÜ+³«$¬¹)®!«$°
¶
¨H¦^°
¶
«$¬¹)¨[¬e±¦!³
·
°
¶
¦Vª«P«$°Ê²$¨[°
¶
¬x¦i©r¦
ª
·
Îr²$¹¸«$°
¶
«/®w«/°
¶
«	¦i±¸«x¦i»3¦R»Ê«±)¦Rª
·
³«$¬Î3²$¹)«²$¨[®!¨R³r¦i¬x¦«Z­+¹
¶
¦i¬
·
°3¦o¹)°+á
·
«$°Ê²$¹¦T«/°ffi³3¬¹)°3²/¹)³3¹¸¨°Ê¨o»3«/
ªx«$¦i»r¦ÊË

¨[®w¨R²/¨[°
¶
¬@¦^³
·
°
¶
¨ 
¶
¦i®©3¹Z´«$°}É3«/®w¨[ª¯¬«W¦i±¸¹$¦i»3¨T«ZÜ+³«$¬¹)®!«$°
¶
¨[ª¯²/¨[°!±¦	³
·
°
¶
¦R«/°w¬´«
È
¹¸®w«/°
¶
´
·
°Ê«$± ¯©3¦i¬x¬¹)«$°Ê»3¨s²$¨[°
¶
¹¸°
·
¦i®!«$°
¶
«7±¦Çª
·
³«$¬Î3²$¹)«^ËÚÞÜÊ¹¸ª
¶
«$°Ø«/­¹)»3«/°3²$¹)¦iªE»3«7±¦Ç¹¸°Êá
·
«/°3²$¹)¦Çº
·
«Ó«/±
²W¦^®w³¨Û«$±Z´«$²
¶
¬x¹¸²$¨
È
«/°3«$¬x¦i»3¨s³-¨i¬±¦|³
·
°
¶
¦s««$¬²$«Hª¨[©3¬x«7±)¦|»3¹
ÙÏ·
ªx¹Q´¨i° «$°Ú»3¹
Ù
«/¬x«/°
¶
«$ªEª
·
³-«/¬Îr²/¹)«$ª/Ë
?°3¦»3«t«/±)±¦^ª C¦i³Ê±)¹)²$¦i»r¦iª¦R°
·
«/ª
¶
¬x¨P³Ê¬x¨[³3¹¸¨Tªx¹¸ª
¶
«/®ffi¦ C«$ª'±¦T¦i²/«$±)«/¬@¦i²/¹Q´¨[°E»3«t±¸¨[ª¬x«$¦i²$²/¹)¨[°Ê«$ª
Æ
®w¨Q­¹ 
®!¹)«$°
¶
¨[ª»3«9±¦iª»3¹)ª±)¨²W¦i²/¹)¨[°3«/ª©3¹¸»3¹)®!«$°Êªx¹)¨i°r¦i±)«/ª fl»3«/ªx²$¬¹
¶
¦iª¯«$°}±)¦ªx«/²$²/¹Q´¨[°
Ö
Ë K+ËÞjª¯°3¦
¶@·
¬x¦i±«$ªx³«$¬x¦i¬
³¨[¬±¸¨
¶
¦i°
¶
¨V±)¦!¨[©Êªx«$¬J­^¦i²$¹W´¨[°Ç»3«o²W¦i®©Ê¹)¨[ªeªx¹
È
°3¹¸Î3²W¦
¶
¹¸­[¨iª«/°Ç±¦!®w¨[¬
Ù
¨[±)¨
È
´
µ
¦»3«o±¦Eª
·
³«$¬JÎr²$¹¸«º
·
«
°3¨[ªt«/°3²$¨[°
¶
¬@¦i®!¨[ªt«$ª
¶@·
»3¹)¦i°3»3¨!«$°u«$ª
¶
«R®!¨[®w«/°
¶
¨3Ë
ã¨»3«$®!¨[ªR­[«/¬HÍÏÎ
È[·
¬@¦|Ð+Ë "
Ñ
«/±'¦iªx³«$²
¶
¨
¶
¦i°{»Ê¹
Ù
«$¬«$°
¶
«wº
·
«ffi®
·
«$ª
¶
¬@¦u±¦7®w¹¸ªx®w¦7¬«
È
¹W´¨[° »3«w±)¦
ª
·
³-«/¬Îr²/¹)«	»3«/ªx³
·
´«$ªt»3«	«/ª
¶
¦^¬±¦³
·
°
¶
¦©r¦^¬x¬x¹¸«$°3»Ê¨³-¨i¬9ª
·
ª¹)°3®!«$»Ê¹¦i²/¹)¨[°3«/ª§»
·
¬@¦i°
¶
«£­^¦i¬x¹)¦iª9É3¨i¬@¦iª/Ë
5¬@¦iªV«/°3²$¨i°
¶
¬@¦i¬°3¨[ªH¹¸°3¹)²/¹¦i±¸®w«/°
¶
«H«$°
·
°3¦ $¨[°r¦y²/¨[°
·
°¦^ªx³«$²
¶
¨ ªx¹¸®w¹¸±¦i¬E¦i±»3«Ç±)¦iªffi¹¸®1´¦
È
«$°3«/ª
¦i°
¶
«/¬x¹¸¨[¬x«/ª£ÍÏ®Õ´
·
±
¶
¹¸³3±)«/ª°3¹]­[«$±¸«$ª ²/¬r´¦
¶
«$¬«$ª'¬x«$²
¶
¦i°
È[·
±¦^¬x«$ª ¸Ë]Ë]Ë
Ñ
­i«$®!¨[ª'²´¨[®!¨¦i±3²W¦^©-¨»3«
·
°r¦iªj³¨+²$¦iª
É3¨[¬x¦iª±¦Hª
·
³«$¬JÎr²$¹¸«w®
·
«$ª
¶
¬@¦
·
°{¦iªx³«$²
¶
¨|²/¨[®!³3±)«
¶
¦i®!«$°
¶
«E»3¹
Ù
«$¬«$°
¶
«^Ë '
·
²LÉÊ¨[ªP»3«!±)¨iª²/¬r´¦
¶
«$¬«$ª
2
  	

fffiflfiffi	
fi! ff
"$#
fi
%'&)(+*-,/.70r2 5'hi<>=LIC<>U=LNGF£BC<NG\sqFWmQ<>UC<>8BC<IUF£\RNG8J\RFtKX<LmflNZqAflUrvC=@AflU}IUoN]Ul?;<LKXkWFQDOA	BC<9?XNO<>\ 
:3AB<RIUFQ8:3Ai=LFQ8 CAQKJFQ8<>U^?;KX<R<>DGDGFQ8>`£f-F:IU^?XF[vBICKJFQU^?;<	?;AiBA}<>8;<R?XNO<>\T:3ACv F<>8X?XFQBCA
SFWKXKJNG<>UBCA<>Uffi<>8;?XFPKX<LmflNZqAflUwn!<>Uffi8JI8FQDOKX<>BC<>BCAQKJ<>8L` Uffi=@AflUl?;KJFQ8X?;<R=@AflUHDGFQ8NG\sqFWmQ<>UC<>8BC<	DGF
MmflICKJF	ci`iv8;<AQS8X<LKXk$FQU}=LFQ\SNOAfl8¯BKqFQ8;?XNG=@Afl8LvCziIC<:3AiBC<>\RAfl8KJ<>8XI\RNOK=@Afl\TARIUFeKX<>BI=L=LN>qAflU
BC<>DrUqI\R<LKXATBC<tUNOkQ<>DO<>8<@Y[:IC<>8;?;Afl8>`fARziIC<p<>U}:KNGU=LNO:NGAt<LKJFTIUF	8XI:Ê<LKXM+=LNO<=@AflU}:KXAQIU
BCAfl8t=@KqFW?;<LKJ<>8Lv-FQ=LFWSF!?;<>UNO<>UBAP:3A[=@AE\sqFQ8p?;KX<>8eUNOkQ<>DO<>8Lv-=@AflU7NG8XDGFQ8pB<RFQBjqFW?;Afl\TAfl8eziIC<TkWFQU
:3<LKJBNO<>UBAt=@AflUC<@Y[NZqAflU<>U^?;KX<9<>DGDGFQ8L`fA£z^I<'SF ;A£=@AflUBNG=LNOAflUC<>8UCAQKJ\RFQDG<>8<>8<>8;?XFWSDO<9BICKJFQU^?;<
FQD\T<>UCAfl8

 CAQKJFQ8¸MmflIKJF}ci` v?XNO<>UBC<	FBC<>8XFW:FWKJ<>=@<LKt<>Uffi:ÊA[=LFQ8CAQKJFQ88XNDGFo:IU^?XFBC<>D
\RNG=@KXAfl8J=@AQ:NOAR8;<p<>U=LI<>Ul?;KJFRSFWKXKJNO<>UBCAC`
Ér¦i°w»3«$ªx¦i³r¦i¬«$²/¹)»3¨ 
Æ
²$¨[®!¹)«/° W¦i°w¦P¦^³r¦i¬x«/²$«/¬9³«$º
·
«Ò°r¦^ª9¬x«
È
¹)¨i°3«$ª§³3±¦i°3¦iª ²$¨i°V±¦R¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°
ªx¹
È[·
¹¸«$°3»3¨
·
°3¦ ´
·
°Ê¹)²W¦V»Ê¹)¬x«/²$²/¹Q´¨[°ËÔ¦Hª
·
³-«/¬Îr²/¹)«!Ér¦Hª
·ÊÙ
¬¹)»3¨7³3¬¨
ÙÏ·
°3»Ê¨[ªR²W¦i®©Ê¹)¨[ª ««$¬²$¹¸»3¨[ªT³¨[¬
±¦³
·
°
¶
¦E»3«$±®!¹)²$¬¨[ªx²/¨[³3¹¸¨3Ë
Þ¯°±¦Î
È[·
¬@¦	ÐË

ªx«§®
·
«/ª
¶
¬x¦±)¦t«Z­[¨[±
·
²$¹W´¨[°P»Ê«§«/ª
¶
¨iª²W¦^®©3¹)¨iª¦
·
°r¦e«$ª²W¦i±)¦®!«$°3¨[¬ ^³¨[¬±)¨eº
·
«
ªx«T³
·
«$»3«/°u¦i³3¬x«/²$¹)¦i¬9²/¨[°7®1´¦iª§»3«
¶
¦i±)±¸«iËj×«	»3¹)ª
¶
¹¸°
È[·
««$°
¶
¬«
¶
¨»3¨[ª±)¦P»3«$ªx¦i³r¦i¬¹)²/¹Q´¨[°V»Ê«	±)¨[ª9°3¹¸­i«$±)«/ª
«ZÜ
¶
¬x«$®!¨[ª/Ë£Ô¦iª¹)ªx±)¦iªe»3«¦i»p´¦
¶
¨[®!¨[ªeªx¹
¶@·
¦i»3¦iª«/°Ç±¦^ª³r¦^¬
¶
«/ª	® ´¦iª£¦^±
¶
¦^ª»3«o±¦Eª
·
³«$¬JÎr²$¹¸«
¶
¹¸«$°3»Ê«$°
¦ffi«/®w³«$º
·
«Ò°Ê«$²$«/¬xª«}¨H¹)°3²/±
·
ª¨ffi»3«/ª@¦i³r¦^¬x«$²/«$°¦^±¹
È[·
¦i±º
·
«±¦^ª£¹)ª±¦iªe»3«P­^¦i²$¦i°
¶
«/ªT«$°Û«$±
Ù
¨[°3»Ê¨V»3«
¦i±
È[·
°3¨[ª£²$¬r´¦
¶
«$¬«$ª/Ë}à ±¦ffi­[«N
¶
¦i®P©3¹Z´«/°Ûªx«E»3¹)ª
¶
¹¸°
È[·
«
·
°r¦H«/­[¨i±
·
²/¹Q´¨[°s»3«}±)¦V¬x«$²/¨[°3ª
¶
¬
·
²$²$¹W´¨[°º
·
«
ªx«R«>Ü
¶
¹)«/°3»3«¨w¦^³r¦i¬x«/²$«R«$° $¨i°r¦iªe»3¨[°3»3«R³3¬«/­¹¦^®w«/°
¶
«R°3¨E«ZÜ+¹)ª
¶
´
µ
¦+Ë
u Úffi£ ffiR¤ wR£
2¦fl¨Û»Ê¨[ªx¹¸ª}»3«H©-¨i®©r¦i¬»3«$¨Û¹W´¨[°3¹)²/¨Ç»3«/±p¨[¬x»3«/°Ú»3«

Ë K[Ð '|Ô
g
'¦i»3«/®1´¦iª}»Ê«$±²/¬x«$²/¹)®!¹)«/°
¶
¨Û»3«H±¦^ª
¹)ª±¦iªp»Ê«­^¦i²$¦i°
¶
«$ª -¨i©3ªx«/¬­^¦i®!¨[ª±)¦}³3¬x¨[±¸¹
Ù
«/¬@¦i²/¹Q´¨[°H»3«»3«
Ù
«$²
¶
¨[ª	¦^±¦i¬
È
¦i»3¨[ª 
¶
¦^®©3¹Z´«/°Ó²/¨[°|²$¦i¬r´¦^²
¶
«/¬
»3«e»3¹)ª±)¨²W¦i²/¹Q´¨[°E©3¹¸»3¹)®!«$°Êªx¹)¨i°r¦i±ËÞ¯ª
¶
«
¶
¹)³¨»Ê«»3«
Ù
«$²
¶
¨[ª 3¦i»3«/®1´¦^ª§»3«P¼½;¾¿@½
ÁZÂÃlÄ
½
ÁÆ
»Ê¹)ªx±¸¨+²$¦i²$¹¸¨[°3«/ª
¹)°Ê»3¹¸­¹)»
·
¦i±)«/ª 
¶
¦i®©Ê¹Z´«$°E¦^³r¦i¬x«/²$«/°w»
·
¬@¦i°
¶
«t«>ÜÊ³«$¬¹)®!«$°
¶
¨iª'»Ê«p²$¬x«/²$¹¸®w¹¸«$°
¶
¨T»3«pà
·
ª¨[©3¬«pà
·
Í
)

Ñ
Ë
E	«$®!¨[ª
¶
¬@¦^®w¨[ª¦iª$´
µ
º
·
««$°
È
«/°3«$¬x¦i± i±¦iª»3¹)ª±)¨²W¦i²/¹)¨[°3«/ª©3¹¸»3¹)®!«$°Êªx¹)¨i°r¦i±)«/ªª¨[°}»3«
Ù
«$²
¶
¨[ªj¹)°
¶
¬$´
µ
°3ª«$²/¨[ª
¦}±¦}ª
·
³-«/¬Îr²/¹)«Rà
·
Í
)

Ñ
3¹)°Ê»3«$³«$°3»Ê¹)«$°
¶
«$®!«$°
¶
«»3«$±³Ê¬x¨²$«$ª¨w»Ê«
È
«$°3«/¬@¦i²/¹Q´¨[°Ë
2¦fl¨»Ê¨[ªx¹¸ª»3«$±-¨[¬x»Ê«$°H»3«

Ë Ð '|Ô
g
Ê¹)»Ê«$°
¶
¹]Îr²W¦i®!¨[ª'»3¨[ª°
·
«Z­[¨[ª
¶
¹)³¨[ª9»Ê«£»3«
Ù
«$²
¶
¨[ªBGj»3¨i®w¹¸°3¹)¨[ª
³«$¬x³«$°Ê»3¹)²
·
±¦i¬«$ª»3«±¦!¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°
Æ
¬x«
È
¹)¨i°3«$ª»3¨[°3»3«P±¦E®w¹¸ªx®w¦!Ér¦w»3«$ªx¦i³r¦i¬«$²$¹¸»3¨3ËTã¯¬¨[³-¨L
°3«/®w¨[ªRº
·
«Eª
·
¨[¬x¹
È
«$°Ûª«w«/°3²
·
«$°
¶
¬x¦Ó«$° ±¦H¬«$»
·
²/²$¹W´¨[°{»Ê«!±)¦H«$°3«/¬
È
´
µ
¦7»Ê«!±´
µ
°3«$¦V»3«E±)¨[ªT«/ªx²$¦i±)¨[°Ê«$ª
   
" fiflfi 2 
A
B
C
D
E
F
B
C
E
F
A
D
%'&)(+*-,/.70r24r5 9<L?XFQDGDO<pBC<FQDOmflIUCAfl8BC<DOAfl8=LFQ\SNOAfl8\TAQKX)AflD>qAQmflNG=@Afl8A[=LICKXKJN]BCAfl8<>UDGF£8XIC:3<LK 
M+=LNO<¯IC<LKX?;<>\T<>U^?;<jS3Afl\SFWKJBC<>FQBF=LIFQUBCAtDGF:IU^?XF8;<j<>U=LI<>Ul?;KJFS+FWKXKJNO<>UBA =@AQKXKJ<>8;:3AflUBC<
FQD\RN]8X\TAt<@Y[:3<LKJNG\T<>U^?;AeBC<'D]FMmflICKJFeFQUl?;<LKJNGAQK `§FZnIUFeBNO)<LKX<>U=LNGFpBC<§FW:KXA>YCNG\RFQBFQ\T<>U
?;< 	 CAQKF!<>U^?;KX<}DGFQ8	BCAfl8£NG\sqFWmQ<>UC<>8LvnuBICKJFQU^?;<P<>8;<PN]Ul?;<LKXkWFQDOAVBC<P?XNO<>\T:3Aw8;<BNG8X?XNGUCmflIC<>U
DOAfl8¯:KJAi=@<>8;Afl8'BC<pKX<>=LIC:3<LKJFQ=LN>qAflU}B<>DrBF	UCARziIC<t\T<>U=LNOAflUFQ\TAfl8jFT=@AflU^?XNGU^IFQ=LN>qAflU IUF£N]8XDGF	BC<
k$FQ=LFQU^?;<>8¯BC<>8XFW:+FWKX<>=@<pFDGFN>ziINO<LKJBFeBC<
wv[\RNO<>U^?;KJFQ8ziIC<9<>D?XFQ\F	UCATBC<'AQ?;KJF£8;<9KX<>BI=@<9F
DGFTN>ziINO<LKJBF£B<+BCAfl8jNG8XD]FQ8¯BC<eFQBjqFW?;Afl\TAfl8'?XFQ\eS+Nq<>U!8;<tKJ<>BI=@<>U}<>U nPDGFTN >z^ING<LKJBF	BC<

lDGFKX<>=@AflU8;?;KJI=L=LN>qAflU=@KX<>=@<§8;AQSKX< n	FpD]FtN>ziINO<LKJBF9BC<'%t` 
Afl\TAtkQ<>\TAfl8>vl<>8;?;Afl8=LFQ\eS+NOAfl8
?XNO<>UBC<>UÇFffiKX<>BI=LNOK<>DUqI\T<LKXAVBC<}UNOkQ<>DO<>8£<@Y[:IC<>8;?;Afl8	n|FwKJ<>=LIC:3<LKJFWK£IUFV8XIC:3<LK;M+=LNO<o8XNGU
BC<L)<>=@?;Afl8L`
2   	

fffiflfiffi	
fi! ff
"$#
fi
»3«E±¦^ª	¹)ª±¦iª	»Ê«E­^¦i²$¦i°
¶
«/ª$Ë
3
©3ªx«/¬­^¦i®!¨[ªTº
·
«E«$±¯²/¬x«$²/¹)®!¹)«/°
¶
¨H»3« ´«$ª
¶
¦iªR±)«/ªT±)±¸«/­^¦V¦7¦i»3º
·
¹¸¬x¹)¬
·
°r¦
Ù
¨[¬®ffi¦u³3¬x¨[³¨[¬²$¹)¨i°r¦i±)®!«$°
¶
«w®!«$°3¨iª}¦i±¦^¬
È
¦i»3¦±¸¨Çº
·
«H¹)®!³3±)¹¸²W¦Hº
·
«
·
°r¦Ç²/¬x«/²$¹)«/°
¶
«H²W¦^°
¶
¹)»r¦^»y»3«
´¦
¶
¨[®w¨iª!«/ª
¶
´«$°1ª¹
¶@·
¦i»3¨[ª!«$°«$ªx²$¦i±)¨i°3«$ªw³-«/¬x³«$°3»3¹¸²
·
±)¦i¬x«/ªffi¦s±¦s»3¹¸¬x«$²/²$¹W´¨[°»Ê«Ó±)¦ ¬«$²$¨i°3ª
¶
¬
·
²/²$¹Q´¨i°Ë
Þ¯ª
¶
¨[ª«$ª²W¦i±¸¨[°3«/ª9ªx««$°3²
·
«$°
¶
¬@¦i°
Ù
¦i²/«
¶
«W¦i»3¨iª 3¦^±-°3¨o²$¨[¹¸°3²$¹¸»3¹)¬j²/¨[°
·
°r¦»3¹)¬«$²/²$¹Q´¨i°ffi²$¨i®w³r¦^²
¶
¦»3«£±)¦
´
·
±
¶
¹)®w¦²$¦i³r¦RÉ3«ZÜÊ¦
È
¨i°r¦i± 
Æ
ª
·
«/°3«$¬
È
´
µ
¦T»3«t±´
µ
°3«$¦R«/ªj®ffi¦
Æ
¨i¬'º
·
«e±¦	»Ê«e±¸¨[ªj«$ª²W¦i±¸¨[°3«$ª'¦i±¸¹)°3«$¦i»3¨[ª¯²/¨[°
±¦¬x«/²$¨[°3ª
¶
¬
·
²$²/¹Q´¨[°Ë'Ô¦o¬«$»
·
²$²$¹W´¨[°H»3«	«/ª
¶
«	«ZÜ+²$«/ªx¨E»3«	«/°3«$¬
È
´
µ
¦»3«	±´
µ
°3«$¦VÍ º
·
«£«$º
·
¹¸­^¦i±¸«£¦o«$±)¹¸®w¹¸°r¦i¬
±)¨iªwß
ÂÄ
ß
Á
Ñ
¯ª«H³
·
«$»Ê«u²/¨[°3ª«
È[·
¹¸¬}®w«/»3¹¦^°
¶
«V±)¨iª»3¨[ª
¶
¹)³¨[ªP»3«
¶
¬@¦i°Êª
Ù
¨[¬®ffi¦i²/¹Q´¨[° «$ª
¶
¬
·
²
¶@·
¬x¦i±pº
·
«
¨[©3ª«$¬J­i¦^®w¨[ªoÍÏ¬x¨
¶
¦i²$¹W´¨[°
Æ 
¨E»3«$ªx¦i³r¦i¬¹)²$¹W´¨[°7»3«R±¦}¬x«/²$¨[°Êª
¶
¬
·
²$²/¹Q´¨[°
Ñ
Ë
à »3¨iªx¹)ª¦i±
¶
¦iª9Í 

'|Ô
g Ñ
¶
¹)«/°3«9±
·3È
¦i¬±¦¦i³r¦i¬¹)²/¹Q´¨[°»3«9®Õ´
·
±
¶
¹)³3±¸«$ª°3¹]­[«/±)«$ª [³
·
«/ª¯¦i±¦
·
®!«$°
¶
¦i¬
«$±
¶
¦i®ffi¦Ò°Ê¨}»3«o±)¦iªp¹)ª±¦iªt»3«R­^¦i²W¦^°
¶
«$ªeªx«³-«/¬x®!¹
¶
«±)¦}°
·
²$±)«$¦i²$¹W´¨[°u»3«
·
°r¦!°
·
«Z­^¦w¹)ª±¦}»3«/°
¶
¬x¨w»3«o±)¦
³3¬¹)®!«$¬@¦+ËfiE	«E«$ª
¶
¦
Ù
¨[¬®ffi¦
¶
¦i®P©3¹Z´«/°{ª«ffi«ZÜ+³3±¸¹)²$¦uº
·
«ffi¦i±j¹)°3²/¬x«$®!«$°
¶
¦i¬o«/±¯á
·
¨|¹W´¨[°3¹¸²$¨u»
·
¬@¦^°
¶
«ffi«/±
©¨[®©r¦i¬»3«$¨
¶
¦i®©Ê¹Z´«$°¦
·
®!«$°
¶
««/±Ê°£´
·
®!«$¬¨£»3«9°3¹¸­i«$±)«/ª«ZÜ+³
·
«$ª
¶
¨[ª 
Æ
¦	º
·
«pªx«¬«$»
·
²/«p«$±+²W¦i®!¹)°3¨»3«
»3¹
ÙÏ·
ªx¹W´¨[°w»Ê«
·
°r¦­i¦^²W¦i°
¶
«£¦i°
¶
«/ª»3«
·
°3¹)¬ªx«	¦¨
¶
¬x¦VÍ
·
¨
¶
¬x¦iª
Ñ
ÆEÙ
¨[¬x®w¦i¬
·
°V°£´
·
²$±)«/¨P²/¬W´
µ¸¶
¹)²/¨o«/ª
¶
¦^©3±)«^Ë
E	«$®!¨[ª
¶
¬@¦^®w¨[ª£º
·
«w±)¦V«$ª
¶
¬
·
²
¶@·
¬x¦Óª
·
³-«/¬Îr²/¹¦i±
È
«$°3«/¬@¦i»r¦u¦7¦i±
¶
¦iª	»3¨iªx¹)ª
Æ
¦^±
¶
¨iª	á
·
¨[ªwÍ ®
·ÊÆ
¬
·
È
¨[ªx¦¬x«$³Ê±)«
¶
¦»Ê«£³3¬¨
ÙÏ·
°3»3¨iª§²/¬r´¦
¶
«$¬x«/ª¦i³Ê¬x¨WÜ+¹)®w¦i»r¦i®!«$°
¶
«t²
·
¦i»3¬x¦i»3¨[ª
Ñ
«$ª§«$ª
¶
¦i©3±¸«£¦
¶
«/®w³«$¬x¦
¶@·
¬x¦
¦i®©Ê¹)«$°
¶
«P»
·
¬x¦i°
¶
«
¶
¹)«/®w³¨[ªe»3«$±¨[¬x»3«/°Û»3«¦^±®!«$°3¨[ª»3¨[ª»´
µ
¦iª/ËR×+¹¸°|«$®P©r¦i¬
È
¨ ¨[©Êªx«$¬J­^¦i®w¨iª£º
·
«
±¦R³
·
°
¶
¦P»3«$±×ff5 ' «u«$¬x²/«
·
°r¦³3¬x¨
ÙÏ·
°3»r¦P¹¸°Êá
·
«/°3²$¹)¦oª¨[©3¬x«±¦»3¹
ÙÏ·
ª¹Q´¨[°!ª
·
³-«/¬Îr²/¹¦i±²/¨[°V±)¦o²$¨i°3ªx¹

È[·
¹¸«$°
¶
«»3«$ªx¦i³r¦i¬¹)²/¹Q´¨[°w»3«£±¸¨[ª§°Ê¹¸­[«/±)«/ª9«ZÜ+³
·
«$ª
¶
¨[ª«>Ü
¶
¬x«/®w¨[ªTÍ ±)¨iª§® ´¦iª§¦i±
¶
¨[ª
Æ
±¸¨[ª'®1´¦iª§³3¬x¨
ÙÏ·
°3»3¨[ª
Ñ
Æ
²$¨[° ¨
¶
¬¨[ªo²$¦i®©3¹¸¨[ª¬x«$±)¦
¶
¹]­[¨[ªo¦Ó±)¦u¬«$²/¨[°3ª
¶
¬
·
²/²$¹W´¨[°Ë 6¹)°r¦i±¸®w«/°
¶
«»3«/®w¨iª
¶
¬x¦i®!¨[ªoº
·
«ffi¦|®
·ÊÆ
¦i±
¶
¦iª§»3¨[ªx¹¸ª
Æ
©r¦s¨}®
·ÊÆ
¦^±
¶
¨iª§á
·
¨iª 3ª«³
·
«$»3«T¨i©
¶
«/°3«$¬
·
°3¦Eª
·
³«$¬Î3²$¹)«T°3¦i°3¨«$ª
¶
¬
·
²
¶@·
¬x¦i»r¦r²/¨[°
²$¬3´¦
¶
«/¬x«/ªº
·
«
Ù
¨[¬®ffi¦i°
·
°r¦!¬«$»u²$¨[°uªx¹¸®w«
¶
¬$´
µ
¦P²
·
¦i»3¬x¦i»r¦
Æ
¨[¬x»Ê«$°Ó¦E²/¨[¬
¶
¨ffi¦^±)²W¦^°3²$«^Ë
   	



éOê$ë

¦i¬ª
¶
«$° 2
·
ªªx«  1«/°3¬x¹1£¦i°Êªx«$°  ?»Ê¨}Ô¹)°^«	¦i°3» 5pÉ3¨[®w¦iª 'u¹)²LÉ3«/±
Æ
+ã¯É
Æ
ª/ËBt«/­ËÊÔ«
¶x¶
Ë    
) K ÓÍ<K
))[Ñ
Ë
éíì^ë
'|¦
¶x¶
ÉÊ¹¦iª

¦i± T«$¨i¬
È
«

¨[®!ª@¦E¦i°Ê».5pÉ3¨i®ffi¦iª 'u¹)²LÉ3«/±
Æ
×
·
¬
Ù
Ë×+²/¹Ë  4     

)uÍ K
)

Ñ
Ë
éíî^ë
5pÉ3¨i®ffi¦iª 'Ó¹¸²LÉ3«$±
Æ


¦i¬x± 1oË 29«/ªx¨²i«Ó¦i°3»R«/¨[¬
È
«

¨i®wªx¦×
·
¬
Ù
Ëj×²$¹ËÔ«
¶x¶
Ë 
r  §Ô )CÐ
Í 	"fi"
CÑ
Ë
é ië
×-Ëff¦
·Ê¶
É3¹¸«$¬ ¥Ë×Ê¦^®wª¨[°flfiÊË

ËflT¹)¬x¦i¬x» ×-Ë Bt¨
·
ªxª«
¶
¦i°Ê»ffifiÊË

±)«/¹)°fiÊËÌ'¦i²iË×+²$¹¡Ë45«$²LÉÊ°3¨[±
2

 
2[Ð
Ö
Í 2"fi"
Ö
Ñ
Ë
é ië
fiÊË

Ë T¹)¬x¦i¬x»[¥Ër×Ê¦i®!ªx¨i°3×Ë R¦
·Ê¶
ÉÊ¹)«$¬ +×-Ë6Bt¨
·
ªªx«
¶
fiÊË

±¸«$¹¸°+×
·
¬
Ù
Ë3×+²$¹¡Ë
 
 2 )HÍ 	" "
Ö
Ñ
Ë
 %2
2  

 
	



  
 
 	 
    	  

 	"

   
	
 
 ff fiffflffi ff ff!ffi  !
"
fi
"
$#
"
 ff
"
fi%#&
"
'
(*),+.-0/1+32545687
9
/;:=<?>A@B+B4C<EDGFH4CIJ>K-L+NM.6O+P@5DQIR+0)S/T>C-VUW+R)4C)>XDY)UZ+0)S/T4[2\DO7>X),-0>W]P@^+
<G4_-5:`6O+P@Yab2PDT+
{
:dcfe[eXg.h`ijD;UZ+0)S/;D a2N4X)U[>k<?>K-l/;Dm6=>K-nUW+nUW+;o\+B2H/T>K-RpZ+0)q+0@^4[U[>K-
UC:=@^4C)S/1+l<?4K-r6@.:S+H]N4K-0s,t4C-vuQ)UW+P)S/T4[2\u;>C)q+.-v<?4K-L<Q<G+PwK4CIJ>K-l4k254W]B>x2N>X)y<G4
Izu{-.IJ4|6:=)S/T4RUZ+0<}~d!2N>X)+0<dP:S+6=>C-./1+0@.u>C@5IR+P)S/1+r4C)4C<EuGFH4CIJ>K-+0<dU[4)>
6@^>CwK>H2N4[U[>Ws	(b-0/;:OUXu;4CIJ>K-+P)6@.uQIJ+P@8<E:XpZ4C@<G4IJ>C@Qo0>X<?>Bp7
9
4UZ+8<G>K-	2P@Ł74X/1+P@^+0-Ni
P:S+6=>K-\+N+P),:&)4l-.uYIR+\/;@7
9
4_P:S+R@^++04<G4_UW+3<?4n-.:H6+0@Qa2PuT+.i4K-S7
9
2N>CIJ><G4
UW+P<IJ4X/1+0@.u4C<	+.-T6O4C@f2\u;UW>+0)-.:&-V4C<E@^+NUW+BU[>X@^+0-Niz\:S+R-5:S+0<+v/1+0)q+0@R<G4zoP>C@.I4
UW+R/1+0@.@f4`F\4K-v+0-0254C<?>X)4[U[4K-v2P:=[>A>C@.uGpZ+0)k-5:[pZ+P@5uQIJ>K-RP:S+-P+V+0)2\:+P)S/;@^4_+P)
<G4+PIruY-5u7>C)AUW+0-5<EuGFH4CIzu+P)S/T>UW+vUCuY-5<G>\254[2Pu>C)+0-J=+0<Eu2N>CuU[4C<+.-Psn8>K-0/1+0@.u;>X@5
IR+0)S/1+V+.-0/;:UCu;4XI>C-z<G4_+.-./;@.:2\/;:=@^4lLIR+B254C)uY-5IJ>_UW+rpZ+P)+0@^4[2Pu7>C)UW+V>X/;@f>
/;um6=>RUW+jUW+;o\+B2H/T>R\:+456=4C@B+B2.++0IzuQ/;uU[>34z<?>J<?4X@;pZ>RUW+<?4C-UCuQ@^+N2N2\u;>C)q+.-j2N>CIz
6=4[2H/T4K-UW+0<d2P@.u{-0/T4C<d4JUCuY-./T4C)2\u;4C-UW+&4K-0/T4R2PuT+0)/T>K-UW+4C)ZpC-0/;@f>XI-jUW+0-0UW++0<
6:=)S/T>vUW+)4X)>CuQ)UW+0)/T4[2Pu7>C)s*@^>56=>C)+PIJ>K-z\:+-\+j/;@^4X/T4lUZ+:&)A-P+PIzuY<G4HF\>
UW+zUCuY-5<G>\254[2Pu7>C)UCuY-0>H2Pu4[U[>n+PIJ+P@;p&+0)S/1++P)_<?43-.:H6+0@Qa2PuT+.ib25>C)k2N4X@74[2H/1+0@uY)
/1+0@5-./;u2Pu4C<i\:++0-+0IzuQ/;uU[>	6=>X@UW+0-T6<G4HF\4XIruT+0)/T>6<[74K-./;u2N>R4j<G><?4X@;pZ>JUW+|:=)
-5uY-./1+PIJ4lUW+JUZ+.-5<EuF\4CIzuT+0)S/T>6@.uY)2\u6O4C<?s>CI|6@^>W]B4XI>C-3P:S+-5uQIz:=<?4[2\u;>X)+.-
UW+vUCuQ)r74CIzu2N4I>X<G+N2P:=<?4X@3@B+B4C<EuF\4[U[4C-6O>K-./1+P@5u>C@.IJ+P)S/1++0)yUCuY-./;uQ)S/T>K-3-5uY-./1+0
IJ4K-*@^+6@f>HUC:25+0)ab+P<IR+0)/1+8/T4C)/T><G4+.-0/;@5:2H/;:&@^4jUZ+<G4IJ>C@Qo0>C<G>Bp7
9
4z2N>XI>r+0<
IR+B254C)uY-5IJ>LUW+pZ+P)+0@^4[2Pu7>C)P:S+*6@^>56:&-5uQIJ>K-86=4X@f4l+0-./1+/;u6O>VUZ+zUW+;o\+B2H/T>K-0s
[ 
  	
fiffflffflffiffflfffl
	ffifffl

! #" %$'&(*),+.-0/1-2)4365& )8749:);$-</=)4365>@?
AB'CEDGFIHJD/¬<KML.DONP<B'CEQRD8NRSTNRB'KMNRQRD#NUPVSTW#KYXB'N.Z[RD8H3¬<DOC<DONPVSTL\B'C]DOND#C^PVD8WYSTHX
_
PV[R`MB6PaSTL@bKGXD#N\`cBTCEdD#L\B'C
¬<D#ST`cKMeYSTQB!QRD#NUPx¬<BfQRD#`gC0KcC0P<D#L.S!QRD[R`MPx¬VS

ST`MP<B.hiSTWTX
_
BjZ[RD:kUSlQRD#C0W$¬0KcbRKML.B'CmD#NnD#`oW#STHX
_
P<[R`cBkp:AB'C
H3¬0BIWOD#QRKML.KMD#NUPVB'C8QRD@`MKcL\HRKcDOeYS.QD@`qSLr[RD#C^P@¬VS!C0B'Ns`cBTC,dtSTbRKuPV[tSi`cD#COvbB'L@btS^¬<QRD#STNRQRB!`cSC<[HJD/¬0wtWOKcD
W#BTN!KcB'ND#C]HRSi¬VS@S^¬x¬VSiNRWYSi¬x`qSTCEKcL\HR[3¬0D#e#STC#vWYST`MD#NUPaSiNRQRB@QRDOC<HR[xXD#CyHtSi¬<SP¬<DOW#[RHD$¬<Si¬]P<D$¬x¬<STeYSiC]HR`cSTNtSTCOv
kzW#B'L\H3¬<BTbtSTNRQRBZ[D:D#`{i¬VSTQRBQRD@`cKML.HKcD#e#S\DOC,C<[IwtW#KMD#NUPVDOL.DONP<D\ST`MP<BL\D#QRKcSTNUPVDrDOC<HD#WGP@¬<BTC<W#BTHX
_
S
|
[{'D$¬}BQRKM~Ï¬<STW#WOKXB'NjQD4DO`cDOWOP@¬0B'NRDOC8`MD#NUPVB'C4AflEp
AflSTCNtSTNRB'KMNRQRDONPVSTW#KMB'NRDOC4`cSTC,dRDOL.BTC¬0DYST`MKce#STQRBjW#BTNnDO`gH3¬<BTHRKcBlL\KcW$¬0B'C<WOB'HRKMB!QRDDO~DOWOPVBlPX[RND#`v
KcNUPx¬<BQR[RW#KMD#NRQBj`qS!HR[RNUPVSfDONn`cS!C<[RHD$¬^wtW#KMD[RNtSjQRKcC^PaSTNW#KqS!DONUP@¬<D[RNBlkzhiSi¬<KMB'C,NtSTNyXB'L.DGP@¬0B'C#vQRD

HD#NRQRKMD#NRQBzQRD\`qSjH3¬0[RD#bRSŁGp\ASlL.SkTB[¬QR[3¬0D#eYSfQRD#`oP<[RNR{'C^PVDONRBC0B'b3¬<D\D#`gBi¬<BfSTC<DO{'[3¬<SzZ[RDTvC<KDO`
¬<DOW#B[¬¬<KMQRB.QDrHD#NRDGP@¬VSiW#KXBTNzQRD;`qSNtSTNRBTKcNRQRDONUPaSTWOKXB'NfNRBDOCmDFWOD#C0KMhiSTL.STNUPVD4`qSi¬0{'BRvt`qSHR[RNUPVS.NRB.C<D
D#C^P@¬0B'HJD#SvtklHJBQRDOL.B'CSTC#X
_
PVB'L.Si¬yKMLXST{TD#NRDOCQD#`flQtSNRBH3¬0BIQR[W#KcQB'Yp*Si¬VS\Z[RD;`cS:HR[RNUPaS\HJDONRDOPx¬<D
D#NDO`oW$¬0KcC0PVST`QD#C<WOB'NRDOWOPaSiL.B'CDO`oC<KMC0PVDOLS!QD}¬<DOPx¬<BUSi`cKcL\D#NUPVSTW#KYXB'NYa<Uaa#GvZ[RD:QRD:BiP@¬<BjL\BQRB
`qSL.STNUPVKMD#NRD!S[RNtSsQRKcC^PaSTNW#KqSWOB'NRC^PaSTNUPVDlQRDl`cSC<[RHD$¬^wtW#KMDTpgC^PaSTbR`MD#WOD#L\B'C[RNtSsQRKM~D/¬<DONRW#KcSQRD
HBTPVDONRW#KcST`JH[RNUPaS2L@[RD#C^P@¬<SrHJDOZ[RDNtSvIQRD#`JB[¬<QD#NjQRD@Y;L @pI,D#C<H[]XD#C}STWOD$¬0WYSTL\B'C]`cS;L@[D#C0Px¬VS@dtS¡
W#KcS@`qSrH[RNUPaS}¬<DOQR[RW#KMD#NRQB:`qS@`cBTNR{'KMP<[RQQD#`HRKMD#eOBIDO`GXD#WGP@¬0KcW#BrDGFPVD/¬<NRBRvtdRSTC0PVS@Z[D4`cSrW#Bi¬x¬<KMD#NUPVD8PX[RNRDO`
C<[bJDkn{'DONRD$¬<ST`cL\D#NUP<D.C<SiPV[3¬<S`qSf`cDOWOPV[Ê¬VSzQDW#Bi¬x¬<KMD#NUPVD.`qSfD#`cDOWOPx¬tXB'NRKMWYSfQRDWOB'NUP@¬<BT`vZ[RDSTQRL\KMP<D
[RNL¢XSFIKcL\B\QRD!'\N
|
pJgC0P<BjKcNRQRKMWYS\Z[D@`qS\HR[RNUPaSdRSD#NUP@¬<STQRBjDONW#B'NUPVSTWOP<BjL.DOWXSTNRKMW#B.W#B'N`cS
C<[HJD/¬0wtWOKcDkldtS!¬0DYST`MKce#STQRB`qS:KcNQRD#NUPaSiW#KXBTNpy£IDO{'[RKMQtSTL\D#NUPVD4ST`MD¥¤<STL\B'Cy`qS:L@[D#C0Px¬VSvHtS^¬VSCVSTW#Si¬8`cS
HR[RNUPVSQDyD#`c`cSvTDOC0P<K)¬VSiNRQRBD#C^PaS,h'DOeDO`RHRKMD#e#BD#`GXD#WGP@¬<KMW#B,DFPVD$¬0NRBRpB[¬g`cB,{TD#NRD/¬VST`RDOCgNRD#WOD#C<Si¬<KMB;Si`cD¥¤<S^¬
`qS6HR[NPVS;[RNRS4QRKMC0PVSTNRW#KcS6LSYk'Bi¬EZ[RD8`qS6Z[RDHJDONRDOPx¬VSTL\B'CEST`tKcNKcW#KMBRv'`MB4Z[RDH3¬0B'btSTbR`MD#L\D#NUPVD}KMNRQRKcW#S
Z[RD:C<D@~Bi¬<L.S[RNsW#[D#`c`MB!QRD@Bi¬<BjD#NUPx¬<D:`qS.HR[RNUPaSk`qSL@[D#C0Px¬VS!DONnWO[tSTNUPVBjDONUP@¬VSiNnDONW#B'NUPaSiWOPVBv
Z[RDmC0DmDOC0PVK¸¬VS4QR[3¬VSiNP<DmDO`ST`MD¥¤<STL\KcDONUPVBdtSTC^PaS;`cS¬0[RHP<[3¬VSvL\B'L.DONUPVB4D#N!DO`JZ[RD8`qSW#B[¬¬<KcDONUPVD}PX[RNRDO`
QRDOWYSTDSWOD$¬0BRpgNP<B'NRWOD#CW#B'ND#WOPVSTL\B'C,D#`W#K¸¬<W#[KMPVBQRD¬<DGP@¬0BUST`cKML.DONUPaSTWOKXB'NlkzP<B'L.STL.BTC8KMLXST{TD#NRDOC
QRD`qS@eOB'NtSHtSi¬<S\SiNtST`cKMeYSi¬]D#`QtSNRB:HÊ¬<BQR[RW#KMQRBRp
¦
 V§ ¨©>jª3& 9$'&!+«4(8-2+@& 9@&@$¬?­> 3>@3&\-<34+@)4365>(8-fl®&3
AflSTCW#Si¬VSiWOPVD/¬YX
_
C0PVKMWYSTCQRD#`IQtSNRB8{'D#NRD/¬VSTQB6QRD#HD#NRQD#NvUNtSPV[3¬<ST`cL\D#NUPVDivTQRDO`{[¬<STQRB,QD]HD#NRDGP@¬VSiW#KXBTN@QRD
`qS8HR[RNUPaSp¯°D#NC<DO{'[RNRQRB`M[R{USi¬Ov'QRDy`qS~B[¬<L.SmQRDyDOC0PaS±X[R`uPVKcL.Sp
|
[RN\STCYX
_
v'QRD#bKcQRBS6`qS8W#B'L\HR`cD²¤0KcQtSiQ
QRDO`H3¬0BIWOD#C0B!kS.`qSKcL\HJB'C0KcbRKM`cKMQtSTQjQRDo¬<D#HÊ¬<BQR[RW#K¸¬8DFSTWOPVSTL.DONUPVD@`cSTC8L\KcC0LSiC8WOB'NRQRKMW#KcBTNRD#CDGFIHDG
¬<KML.DONUPaST`MD#C6D#NUPx¬<D\[RNtSlH3¬<[RDObtSfk`qSjC<KM{'[RKcDONUPVDTvD#`gQRSNRBl{'D#NRD/¬VSTQBzHB[¬[RNtSlKcNRQD#NUPaSTWOKXB'NnHR[RDOQRD
hiSi¬<KcSi¬yPaSTNUP<B!D#NC0[s{[¬VSiQRBWOB'L.B.D#NC0[sL.Bi¬0~B'`MB'{tX
_
S;W#B'NÛ¬0D#C<HD#WGPVBjSi`B'bC<D$¬^hiSTQRB!DONs`qSC<Kc{T[RKcDONP<D
H3¬0[RD#btSIplD$¬0BW#BTL.HtS^¬0PVDONfiDON³PVBQRBzWYSTC0B[RNtSfC<D/¬<KcD\QRD.WYSi¬<STWOP<D$¬#X
_
C0P<KcWYSiC;Z[RD.B'bRC<D/¬0hiSTL\B'C4D#Nfi`cS
´¥µfl¶0·]¸#¹º^¸G·*»¡¼¸G½¾O¿¸]À#Á¡¶g¶^ÂÃÄ¹Å­¶0Æ6¸Å­¼2¾G¹·y¾GÆ¡¶^¼2¾G¹¿¶g¼¶0¾GÇÈÃÄÉ0¾G¼·*¸Y¿¡ÃËÊiº0¾Gº^ÃÈ¸OÆ¡¶0¹¶0Æ6ÇÄ¾y¹­Á¡»T¶^¼­Êiº¥ÃÄ¶GÌiÍ·!Î¾G¹flº^¸GÆÏ
º¥¼¶¥Å2¾·*¶^Æ#Å¶flÆ¾Æ¸GÃÄÆ¿¶^Æ#Å2¾Gº¥ÃÄ¸GÆ¶0¹0ÐÑ¹0Î
Ò
Ì#¶^Æ}¸º^¾O¹ÃÄ¸GÆ¶0¹0ÌGÁ¡Æ¾x¹Á½¡ÃÄ¿¾¼¶^»T¶^Æ#Å­ÃÄÆ¾¿¶ÇÓ¾oÅ­¶0Æ¹Ã<Î¸GÆ»¡Á¡Æ#Å¾Ïc·xÁ¡¶0¹Å­¼2¾gÔ¾O¹Å2¾
Õ
¾¼ÃÈ¸#¹
Õ
¸GÇÈÅ­ÃÄ¸O¹0ÌY¸y¿¶oÇÄ¾*º¥¸O¼­¼ÃÄ¶^Æ#Å­¶ÅUÎÁ¡Æ¶^ÇÔ¾O¹Å2¾
Õ
¾G¼­ÃÄ¸O¹¾G·]»T¶^¼ÃÄ¸O¹0Ì#¸*Á¡Æ6º0¾·E½ÃÈ¸]¶^ÆmÇÄ¾]»T¸GÇÓ¾¼ÃÄ¿¾G¿UÌ»¡Á¶0¿¶0Æ8¼¶0¹­Á¡ÇÈÅ¾¼
¶^Æ.Á¡Æ\ÇÄ¶
Õ
¶mº2Ô¸YÀ#Á¡¶m¿¶mÇÄ¾4»¡Á¡Æ#Å¾rº¥¸OÆOÅ¼¾4ÇÄ¾;¹Á»i¶0¼Êiº^ÃÈ¶OÐÖR¶^¼¸»T¸G¼]Æ#Á¶0¹Å­¼2¾»¡¼¸G»¡ÃÓ¾¶^Â»i¶0¼­ÃÄ¶^Æº^ÃÄ¾Ì¹¸OÆ\»¡¼¸º¥¶<¹¸#¹
·!Î¾G¹gÃÄ¼¼­¶0»¡¼­¸¿Áiº¥ÃÄ½¡ÇÈ¶<¹gÍ;º^Á¡ÍO¾,Æi¾aÅ­Á¼¾GÇÈ¶0É0¾m¶0¹E·Î¾O¹¿ÃÈ×Î
Ò
º¥ÃÄÇJ¿¶}¿ÃÓ¹º¥¶^¼Æ¡ÃÄ¼0Ð,ÖR¸G¼g¶Ø¶^·*»¡ÇÄ¸Ì¶^Æ:¸º^¾O¹ÃÄ¸GÆ¶0¹0Ì¶^Æ
Õ
¶^É}¿¶
ÃÄÆOÅ¼­¸¿Áiº¥ÃÄ¼¹­¶ÇÓ¾}»¡Á¡Æ#Å2¾}¶^Æ4ÇÄ¾}¹­Á¡»T¶^¼­Êiº¥ÃÄ¶GÌU¹­¶×Ù¸O¼­·y¾yÁ¡Æ;¾ÚG¼¶^Ú#¾G¿¸y¹­¸G½¡¼¶ÇÓ¾}·*ÃÓ¹·y¾¡Ì'»¡¼¸¿Áº¥Å­¸ÌT¶^Æ;¾ÇÄÚGÁ¡Æ¡¸#¹º0¾G¹­¸O¹0Ì
¿¶]ÇÄ¾8¿ÃÈ×ÙÁ¹Ã<Î¸GÆr¿¶*¾G¿Î¾Å­¸G·*¸#¹flÔ¾Oº¥ÃÓ¾}¿¶^½i¾aØ¸8¿¡¶xÇÓ¾}»¡ÁÆOÅ2¾¡ÌUÍ,¶^Æ;¸Å¼­¸#¹^Ì'¿¶]ÇÄ¾¶¥Â»¡Á¡ÇÓ¹Ã<Î¸GÆ;¿¶x·y¾Å­¶^¼ÃÓ¾ÇI×ÙÁ¡¶^¼2¾¿¶xÇÄ¾
»¡Á¡Æ#Å2¾¡Ð
Û^ÜÆº¥ÇÄÁ¹­¸Ô¡¶0·]¸#¹º¥¸O·*»¡¼­¸O½¾G¿¡¸oÀ#Á¡¶¶^Æy·EÁiº2Ô¾G¹t¸º0¾G¹­ÃÈ¸OÆ¡¶0¹RÇÓ¾º^¾GÇÈÃÓ¿¡¾O¿]¿¡¶flÇÄ¾o»Á¡Æ#Å¾g·*¶Ø¸O¼¾Å¼¾O¹tÇÓ¾gÃÈÆi¿¶^Æ#Å¾Oº¥Ã<Î¸GÆÌ
À#Á¡ÃÄÉÎ¾,»T¸G¼2ÀOÁ¶¹¶y¼¶0º^Á¡½¡¼¶}¿¶}¸O¼­¸iÌ¹­¶}¿¶0¹­»¡¼¶^Æ¿¡¶^Æ:ÃÄ·]»Á¡¼­¶0É0¾O¹¿¶}¶0ÇÈÇÓ¾¡Ì¸4¹­¶y¶0¹Å¾½ÃÈÇÄÃÈÉ<¾¿¶¾GÇÈÚOÁ¡Æ¾m·y¾Æ¡¶0¼¾6À#Á¡¶
¿¶<¹­º^¸GÆ¡¸º¥¶0·*¸O¹0Ð
  @ffflJ
	fl	ffi U ffffflffiffff
I	ffiff  
ffflfiffi! #"%$'&(&)*$'&(&,+-
/.10
-3254(6/+8796/:254<;>=%6'?A@CB!?D@E7!;!F'GH79@I6/+8:J2LKD;!BM6'?DNF'GO6QPI;"R&(&9$
.
BS@(?T:J2UB;+WVD2U796/:flXEY[Z\V]?A2(K^?A6/2(:JGO_/25?^;!+!2U+!2(+9@<GJ+!7!6/+WVD2(F'G/`@<+badc1@<K]6'6(e9VD2(:Sf8Fg@<-h@i-,;!6/K]V]?A2
6/:bBS6'?]N:jeE;+!2hB!?D@(kR;!+!7GJ7!2(7mlmno$'&3+!-pfm;+!2i2(+!Frqs;9?r2itinvu5&3+-wayxz6/K]VD2(F'2*6/+{B?AGJ-h6'?
:J;94<25?U:J2{k@(?A-i2{7!63BGO?`2(-iGJ796iGJ+s|(6'?DVDGJ72{}s;!6iBS@<K]6'6(eF';9f(@<K~:J2(79@<KCKAGO4<;96/+:H2(KC7!GO?A6/F'F'GO@<+96/K
Fg?AGJK]VD2(:J@(4(?`2>NF'2(KI%$($'&Wray
K]VD2(KTF'25?A2(FgV]6'?`

KDVDGJF'2(K
K]@<+34(6/+96'?A2(:O6/K
fh+9@C796'BS6/+!796/+h7!6[:J2#B;!+sVD2Ee
KDGJ+9@~-`2(KTGO6/+m796:J2UKDGJ-h6'V]?`

2,7!6z:J2~KD;!BM6'?DNF'GO6(ad2(K^F'25?A2(K[796:J2UBGO?`2(-iGJ796+!@~KD@<+8B:J2(+9@<K

$($($><aŁ@K]6^796/KDF'25?DVD2EeW6/+CV]@E79@F'2(K]@9e<}s;!6
6g9GJK]VD2(+Uk2(Fg6'VD2(K

$($($>KD6'B25?A2(7!2(KBS@(?V]6'?D?r25_/2(K

&(&9$><aL
K]VD2*GJ-i254(6/+K]6U6/+!F';96/+sV]?A28B25?AF'GJ2(:H-h6/+WV]6~796'?AGJ|>2(7!23B25?A23BM@E796'?z|(6'?#F':J25?A2(-h6/+sV]6
:J2h-h@(?Dk@<:O@(4!`

2h7!6/:b254<;>=]6'?D@9a
    	
fiffflffflffiffflfffl
	ffifffl
L.SkTB[¬#X
_
S@QRD`cB'CyW#STC<BTC#vtkjZ[RDC<B'N
'pAflS~B[¬<L.SÇ¬<DOWOPVSTNR{'[R`cSi¬@QRDO`yHR[RNUPVBnQRDjKMNRQRD#NUPVSTW#KYXB'NvZ[RDzC0Kc{'[Dj[RNtSTCQRK¸¬<D#WOW#KMB'NRD#C:W/¬<KMC0PaS¡
`MB'{[¬tXSwtWYSTCybKcD#NlQRDGwtNRKMQtSTC#p
Ipg`RQRDOCVST`MB¤0B6QRDyL.SiPVD/¬<KcST`Si`)¬<DOQRD#QB[¬oQRDO`RHR[RNUPVB4QRDyKMNRQRD#NUPVSTW#KYXB'NvTk'SC0DYS6QRDOC<B[¬0QRD#NtSiQtSTL\D#NUPVD
BD#N:~B[¬0LS8QRDyPVD$¬¬VSTe#STC#vUkrZ[D}PVSTL@bRKGXD#N:C0DDOC<HtS^¬<W#D}H3¬0DO~D/¬<D#NUP<D#L\D#NUPVDD#N[RNtSiCEQK)¬<DOW#WOKcB'NRDOC
QtSiQtSTC#p

pAflSDFKMC0P<D#NRWOKqSQRDr`cB!Z[RD@dD#L\B'CmQRDONRB'L\KcNtSiQRBU
	V²GvZ[RD@C0B'NsQRDO~DOWOP<B'C6W#B'NsW#Si¬tXSiWOPVD/¬
QRDQRKMC<`MBIW#STW#KYXB'N!Z[RD4QRD#C0W$¬<KMbRK)¬0D#L\B'CyQRDGPaST`M`qSTQtSiL.DONP<D,D#Nf`qS:C0Kc{'[RKMD#NUPVD6C0D#WOW#KXBTNp
gN`qS,KcL.ST{'DONpuyHJBQRD#L\B'CohTD$¬D#`tSiC<HD#WOP<B4PYX
_
HRKMW#B,Z[RD}C0[RD#`MDyL.B'C^P@¬<Si¬oD#`tH[RNUPVBQRB'NRQDC0D}dtS	¬<D#S
`cKMeYSTQBr[RNtS;KcNRQRDONUPaSTWOKXB'NpoB[¬*C0D$¬*DOC0PVS@KcNRQRDONUPaSTWOKXB'N!Z[RD6L\B'C^P@¬VSiL.B'CED#C0HJDOW#KcST`cL\D#NUPVD8{[¬VSiNRQRDD#N
¬<DO`qSTWOKXB'NfW#BTNBTPx¬VSTCZ[RDrdRDOL.BTC¬0DYST`MKceYSiQRBGvtQKcC0P<KcNR{T[RKcL\B'C*L¢XSTCW#`qS^¬VSTL\D#NUPVDC0[RCmW#Si¬VSTWGPVD/¬YX
_
C^PVKMWYSTCOp
£I[RCr`qSTQRBTC;C0Kc{'[RDON±QRK¸¬<D#WOW#KMB'NRD#C0'OvZ[RDV¬0DtD²¤<STN`qSlB[¬0KcD#NUPVSTW#KYXB'NfiW/¬<KcC^PaST`MKcNtSlQRD.`qSzC0[RHD$¬0wRW#KcDip
yKcDONRD.~Bi¬<L.SfQRD.HRK)¬RXSTL\KcQRD:KMNhTD$¬^PVKcQRSvoST[NRZ[RD!C<[C@WYSi¬<STC4NRBC<BTN±HR`qSiNRB'C''vW#B'L\BHBQ3¬YX
_
S
HD#NRC<Si¬<C0D8DON.[RN\H3¬0KcNRWOKcHRKMBRp
X
gC^PaSTC~B[¬<L.STN:[RN¢XSTNR{T[R`cB6WOB'N.`cS6C<[RHD$¬^wtW#KMDQDDONUP@¬<DrTgk

#vU`cD²¤0B'C
QRD`cBTCfiffff

Z[RD;QD#L\B'C0Px¬VSi¬#X
_
STNjZ[RD4C<B'NfWYS^¬VSTCfl''ffip
gC]KcL\HB[¬0PVSTNUPVDp¬<DOCVST`uPaSi¬EZ[RDm`cS6B[¬<KMD#NUPaSTWOKXB'N\QRD`cB'CE`qSiQRB'CQRD#`ST{T[¤0D$¬0BrQRB'NQRD8C0DmdtS4`c`MDOhiSTQRB4S
WYSibJB`qS}KcNRQD#NUPaSTWOKXB'NDOC0PXSQRDOP<D$¬0L.KMNtSTQtS}HJBi¬`cSyC<KcL\DOPx¬YX
_
S}QDx`cS}C0[RHD$¬0wRW#KcDivikNRB8HJBi¬`cS*~B[¬<L.SyQRDx`cS
HR[RNUPVSpgNDGFIHD$¬0KcL\D#NUPVB'CEQRDL.KMW$¬0B'KcNRQD#NUPaSTWOKXB'NvUST`W#B'NUPx¬VSi¬0KcBRvU`cSL.Si¬0WYSQRD8`cS4H[RNUPaSvZ[RDP<KcDONRD
[RNrPVSTL.SNRByPX
_
HKcW#BQRDO`IB[¬0QRD#NrQRDxhiSi¬0KqSTCL.KMW$¬<STC#vl¬<DtD¥¤<Sm`cS}~Bi¬<L.SQRD\XD#C^PaSpB[¬D#`c`MB8C0D]HR[D#QRD*QD#W#K¸¬
D#NzD#C0B'C8W#STC<BTC8Z[RD;`qS:LS^¬<WYS:DON`qS:C0[RHJD/¬0wtWOKcD4D#C`qS !t"#"u4QRD4`qS:HR[RNUPVSp*D$¬<B.D#NzN[D#C0Px¬<B!W#STC<Bv
D#`PVSTLSNB\QD;`cSTC}KcNRQRDONUPaSTWOKcB'NRDOC8Z[RDo¬<D#ST`cKMeYSTL\B'C*DOCmC<[IwtW#KMD#NUPVDOL.DONP<D@HD#Z[RDNRB.W#B'L\B\HtSi¬VSZ[RD
`qS;QRKM~[RC0KXB'NjC0[RHD$¬0wRW#KqSi`STWOPX[RD	¬tXSiHRKcQtSiL.DONP<D	¬<DOD#C^P@¬<[WOPV[Ê¬VSTNRQB.`cSrd[RD#`M`qS@H3¬0BIQR[W#KcQRS@KcNRKMW#KqSi`cL\D#NUPVD
dtSTWOKqS:C<KML.DGP@¬#X
_
STC]k!B[¬<KMD#NUPaSTWOKcB'ND#CyW$¬0KcC^PaST`MB'{[¬tXSwtWYSTC]D#NRD/¬<{XDGPVKcW#STL\D#NUPVDL¢XSTC*~SYh'B[¬<STbR`cDOC#p
$DOC<HD#WGPVB:ST`L.SiPVD/¬<KcST`tQRD#C<ST`cB¡¤<STQRBrHB[¬`qSHR[RNUPVSvHBIQD#L\B'Cgh'D$¬xD#N!`cSTCwt{'[3¬<STC%Ip?D#`STC<HD#WGPVB
{'DONRD$¬<ST`JZ[RDmL@[RD#C^P@¬<Sp,KcC^PVKcN{'[RKcL\B'CoP<D$¬x¬<STeYSiC*L.BTNRBUSiPtXB'L.KMWYSTCOvSTC#X
_
W#BTL.B;`XB'bR[`cB'C'¬<DOQRB'NRQRD#STQRB'COv
D#C^PVB'CX[R`uPVKML.B'CC0KcN[RNtS{TD#B'L\DOPx¬YX
_
SzL@[k³NX
_
P<KcQtSpSi¬<DOW#DjZ[RDiv]ST[N%SHJDOCVSi¬:QRDO`]QRDOC<B[¬0QRD#N Z[RD
C<D:BTbRC<D/¬0hiSvDO`L.SiPVD/¬<KqSi`QRDOCVST`MB¤<STQRBQRD#`oH[RNUPVBjQRD@KMNRQRDONPVSTW#KYXB'NsC<KM{'[RDrPVSTL@bRKGXD#N`cSTCmQK)¬<DOW#WOKcB'NRDOC
W#BTL.HtSiWOPaSiC&0''Gp
(*),+*).- /1032303457698!:
;
2=<>0@?0A4B457CD57EF5AGH40I<J0K<
;
4L<J0M235N2
;
8,2O<>032I?'57698
;
230KE
gN@L@[RWadRSTCBWYSTC0KcB'ND#C#v¡k4D#C0HJDOW#KqSi`cL\D#NUPVDP@¬<STC¬0DYST`MKce#Si¬NtSTNRBTKcNRQRDONUPaSTWOKcNRDOC¬<DO`qSiP<KMhiSTL\D#NUPVDg{i¬VSTNRQD#C
QD6[RNtSSTNRWad[3¬<S\QRDO`B[¬0QRD#NlQRD:T'@P
|
vRB'bRC0D$¬0hiSTL\B'Cy`cS;~B[¬<L.STWOKXB'N!QD,PVD$¬¬VSTe#STCyL@[k!STL\HR`cKcSTC#p
|
QD#L¢XSTC!QRDC0[ DGFPVDONRC<KYXB'N S±`cB±`cSi¬<{TBfiQRD`cSTCQK)¬<DOW#WOKcB'NRDOC!W#BTL.HtSiWOPaSiC#v}C<DsQRKMC0P<KcNR{'[DzPaSiL@bRKGXDON
D#`]W$¬<[W#DfD#NUP@¬0DfC0[RCD#C0WYST`MB'NRD#C@k±`qSC<[HJD/¬<HB'C<KMW#KXBTND#NUP@¬0DfDO`c`cSTC#pfiC^PaSTC:P<D$¬x¬<STeYSiC:C<DlHR[RDOQRD#N D#N
ST`M{*X[RNrW#STC<B,`M`cDO{USi¬SmDGFIHtSTNQRK)¬RQ0SiP@¬<ShTD#C<STNRQRBS6{i¬VSTNRQD#CgD#C0WYST`MB'NRDOC}T²TUf!V!W#V!XY<H3¬0DOhKqSiL.DONP<D
DGFIKMC0PVDONUPVD#C;D#N³`qSjC<[RHD$¬^wtW#KMDTpZSiL@bRKGXDON³BTbRC<D/¬0hiSTL\B'CL@[RWadtSTCh'DOW#DOC@`qS~B[¬0LSiW#KXBTNnQD\DOC<W#ST`cB'ND#C
Q0QRKcST{'B'NRST`cDOC[SRvZ[RD6C<KM{'[RDON!QRK)¬0D#WOW#KcBTNRD#CR^''OpoB[¬zX[`MPVKML.BvUD#C*L@[IkQRDOC0PVSTWYSTb`cD,DO`dRDOWadRBQRD,Z[RD
ST`M{'[RNRB:QRD`MB'CyD#C0WYST`MB'NRD#C{'DONRD$¬<STQRB'CSTW#STbtS:D#Nf[RNtSQRKcC0`cBWYSTWOKXB'NjWOB'NlWYSi¬RXSTWOP<D$¬}dRDO`cKcWOB'KcQRST`p
gN±`qSjKcL.ST{'DONC<[RHD$¬0KcB[¬4QRD\`qS!wt{'[3¬<S\p

C<Dffi¬0DX[RNRDON³`cSTCWYSi¬<STWOP<D$¬#X
_
C0P<KcW#STC;Z[RD.STW#STbtSTL\B'CQRD
L\D#NRWOKcB'NtS^¬zP<D$¬¬VSTe#STCSiL.HR`MKqSTC@k C0[RHJD/¬<HR[D#C0PVSTC!Z[RDzC<DHÊ¬<B'HtSi{USTNSsP@¬<SYhXDOC!QRDfi
V!W#V!XY@QRD
D#C0WYST`MB'NRDOC#vI~Bi¬<L.STW#KYXB'NQRD8DOC<W#ST`cB'ND#C]QKqST{'BTNtST`cDOCgk{'D#NRD/¬VSTWOKXB'N.QRDQRKcC0`cBWYSTWOKcB'NRDOCdRD#`MKcW#BTKcQtST`MD#COpgC
KcNUP<D$¬<DOCVSTNUP<D!HJD/¬<W#SiPaSi¬0C<D!QD!WXB'L\B`cSzPVD/¬x¬<STeYSL¢XSTCrST`cD²¤<STQtSj~B[¬<L.STQtSzS`qSfKce#Z[RKMD$¬0QtSQRDO`]W$¬RXSiPVD/¬
  @ffflJ
	fl	ffi U ffffflffiffff
I	ffiff    
obfiS 
0
-`254(6/+!6/K*7!6ff79@<K8?D6'4<GO@<+96/K86/+ 7!GJK]VDGH+WVD2(K3_'@<+!2(K87!6 :J2KD;9BS6'?]NF'GO6ff79@<+!796
K]6mq!2(+ ?D6/2(:JGO_/2(79@+!2(+9@<GH+!796/+sVD2(F'GO@<+96/K'azK]6'?D|52(-h@<KU6/:^Fg?`25V]6'?~f 6/:^-i25V]6'?AGJ2(:T6/K]B25?AF'GJ79@
2(:O?D6/796/7!@(?/ebf<2{K]6/2{6/+ k @(?r-i2w796iV]6'?D?r25_/2(KL@ Fg@<-h@ff:/`@(;!:O@<Kz?D6/7!@<+!796/2(79@<K'ai2(KCGJ- `254(6/+96/K
K]6 6/+!F';96/+sV]?A2(+fle2(:zGO4<;!2(:z}s;!6ff:J2 2(+WV]6'?rGO@(?/e[B25?rF'GJ2(:J-h6/+sV]6ff796'?rGO|>2(72(K3B25?r22(;!-h6/+sVD25?m6/:
Fg@<+WV]?r2(K]V]6f~kR2(F'GJ:JGOVD25?:J2|EGJKD;2(:JGO_/2(F'G/`@<+fla1
+h:J2zN4<;9?A2#GJ+9k6'?AGO@(?e(6/:!Fg@<+WV]?r2(K]V]6IK]6[q2L2=];K]VD2(79@
B25?A2,BS@ 796'?T|(6'?[-h6 =]@(?[:J2(KyV]6'?D?A25_/2(K[-h@<+!@<25V!`@<-iGJF'2(KQB!?A@ 7!;F'GJ7!2(K'eW2~Fg@<K]VD2h7!6zKD25VD;!?A25?A:O@U6/+
6/:Tk @<+!7!@ff796/:TFg?`25V]6'?hf 6/+ :J2 B25?DV]6w-`2(K~2(:OVD2 796/:y-325V]6'?AGJ2(:T6/K]B25?AF'GH79@9a y+6/KDVD2 -3GJKD-i2
N4<;9?A23K]6CB;!6/796C7!GJKDVDGJ+94<;!GO?e 6/+ :J2i-3GOVD2(7 GJ+!k 6'?AGJ@(?/e!;!+!2iN:J2i796,796'k 6/FgV]@<Kh"
/T4W]P:=@^+\/1+.-
.
efl} ;96
796/KDFg?AGJGO?D6/-h@<K^Fg@<+ff796'VD2(:J:O6L-`2(K2(796/:J2(+sV]6(a
    	
fiffflffflffiffflfffl
	ffifffl
NRB\`c`MD#{US:S:W#D/¬x¬<Si¬<C0DTvHR[RDOCP<D$¬<L\KcNRS\SibRKcD/¬0PaS@DONQRBTCQKcC<`MBIW#STW#KMB'NRDOCyW#B'NfWYSi¬RXSTWOP<D$¬}dRDO`cKcWOB'KcQRST`gS`cS
KceOZ[RKcD/¬<QtSlQRDCkCÄGp1¬VSiCr[RNtSfHJBTC0PVD/¬<KMB[¬KcNRQRDONUPaSTWOKXB'Nv¬<D#ST`cKMeYSTQRSlDON±D#`L\KcC0L.Bl`c[{USi¬6Z[RD`cS
STNUPVD/¬<KMB[¬#vo[NtSQRD!`cSTCrQB'CrQRKMC<`MBIW#STW#KMB'NRD#C4C<DjQD#C<H`qSTe#SdtSTWOKqS`cSzKceOZ[RKcD/¬<QtSvdtSTC0PVSW$¬0[ReYS^¬<C<DjWOB'N
BTPx¬<B,DOC<WYSi`XB'NpAflS,C<D#{T[RNRQtS,QRKMC<`MBIW#STW#KYXB'NrHD$¬0LSTND#W#D]D#N:WYSiL@bRKcB8KcNtSi`MPVD/¬VSTQRSp
|
QRD#L¢XSTCOv'C<D*{TD#NRD/¬VSTN
L@[R`uPVKuPV[RQjQRDN[RDGhTSiCP<D$¬x¬<STeYSiC#p
|
[RNZ[D\QD#C<WOB'NRBW#DOL.B'CDONsQRDOPVST`c`MD@`cB'C8L.DOWYSTNKcC<L\B'C,QD:{'D#NRD/¬VSTWOKXB'NsQD:`qSTCPVD$¬¬VSTe#STC#vP<BIQRSTC
D#C^PaSTC;B'bRC0D$¬0hiSTWOKcB'ND#C4C<[R{'KMD$¬0D#NfiZ[RD.C<D~B[¬<L.STNnH3¬<KMNRW#KMHtST`ML.DONP<D:L.DOQRKqSiNP<D`qSj~B[¬<L.STW#KYXB'NkQRDOC^
`cKMeYSTL\KcDONUPVBsQRDzQRKcC0`cBWYSTWOKcB'NRDOCdRD#`MKcW#BTKcQtST`MD#COp
|
C#X
_
C<DDONUPVD#NQRD$¬#X
_
S³PVSTL@bRKGXD#N `qSC<[RHD$¬0HJB'C0KcWOKXB'N QRD
`qSiC8PVD/¬x¬<STeYSTCkDO`W/¬<[RWOD@QRD@`MB'C8DOC<W#ST`cB'ND#C#v`cBZ[RD:QKM~^X
_
WOKc`ML.DONP<D6HJBQ3¬#X
_
S.DFIHR`cKMWYSi¬0C<DrL\D#QKqSTNUPVD;[RN
L\BIQRDO`cB:QRDQRKu~[RC<KYXB'NjC<[HJD/¬0wtWOKqST`QRDO`LSPVD$¬0KqST`JQRD#C<ST`cB¡¤<STQRBRp
(*),+*) + 
;
GO698!:
;
2=<>0=G 5 235N2
;
8,2O<>032I?'5O68!:
;
2
STNUPVBsD#`xL.KMC<L\BHR[NP<BsQRB'NRQD!PVKcDONRD`M[R{USi¬;`qSfNtSTNRB'KMNRQRDONPVSTW#KYXB'NW#BTL.Bz`cB'C@QKcC0P<KcNUPVBTCrQRDG~D#WOP<B'C
{'DONRD$¬<STQRB'ClSC<[°ST`¸¬<DOQRD#QRBi¬!L@[RDOC0P@¬<STN°QR[3¬VSiNP<DsD#`mP<KcDOL.HB±[RNtSDGh'B'`M[RW#KYXB'N D#N C<[°L\B[¬0~B'`MB'{tX
_
Sp
AflSsH3¬<KML.D/¬VSDOhKMQRD#NRWOKqSsD#C`cS~B[¬<L.SHRK)¬<STL\KcQtST`gkW/¬<KMC0PaSi`cB'{[¬RXSiwtW#SQRD#`yW/¬tXSiP<D$¬:~B[¬0LSTQBRvgZ[RDlC<D
HR[RDOQRDDGFIHR`cKMWYSi¬gL\D#QKqSTNUPVDy[NtS¬RXSTHRKMQtS,QRKM~[C<KXBTNk¬<D#Bi¬<{USTNKceYSiW#KXBTN:HtSi¬VSSTQZ[K)¬<K¸¬o[RNtSD#C^P@¬0[RWOP<[3¬VS
D#ND$¬<{XDOPVKMWYSTL\D#NUP<DL¢XSTC6~ShTB[¬VSibR`cDipzgC^PVD.~DON}XB'L\D#NRBfPVKMD#NRD\`c[R{'Si¬6PaSTN³H3¬<B'NUP<BW#BTL.Bf`qSlHR[RNUPaSzD#C
DGFPx¬VSRX
_
QtS.QRD;`qSC<[RHD$¬^wtW#KMDTpD/¬<BPVSTL@bRKGXD#NzB'bRC<D/¬0hiSTL\B'CBTP@¬0B'C8HÊ¬<BW#D#C0B'C,L¢XSTC`cD#NUP<B'C#vZ[RD;P<KcD#ND#N
`c[{USi¬*QR[Ê¬VSTNUPVDPVKMD#L\HJBTC*QRD#`Bi¬<QRDONzQRDdRBi¬VSTC}BQX
_
SiC#p
gN\`cS8wt{'[Ê¬VSflp
	6L.BTC0P@¬<STL\B'CDO`RWYSTLrbRKcB,QD*~B[¬<L.SmQRD*[N.Si{'[¤0D$¬0B6{'D#ND$¬VSiQRB,P@¬<STCg[RNtS,H3¬0[RD#bRSp
oh'B'`M[RW#KMB'NtS@QRDOC<QRD6`cS@HRK)¬RXSTL\KcQRDdtSTbRKuPV[tSi`JdtSiW#KqS@[NjW$¬tXSPVD$¬yWOB'N!~B'NRQB:HR`qSTNBRpgg`KcNUP<D$¬0hiST`MB@D#NUPx¬<D
`qSiC]QRB'CyKMLXSi{'D#NRDOC]DOCyQRD,[RNlQX
_
SvS@`MB@`qS^¬<{'B;QRD#`WO[tST`J`qSrHR[NPVS:C<D6L.STNUPV[hTBST`cD²¤<STQtS;QD6`qSP¬0D#{'KYXB'N
HtSi¬<SL.KMNRKcL\Kce#Si¬,DON `MBHB'C<KMbR`cD\C<[%KcN
t[RD#NW#KqSzC<B'b3¬0Dj`qSfQRKM~[RC0KXB'NpB[¬@`MBL\B'C0Px¬VSTQRBvo`qSl~B[¬<L.S
HRK¸¬VSTL\KcQtSi`vZ[RD;HJBTC<D#D4N[RL\D$¬<BTC<B'C8D#C<W#ST`cBTNRD#COvJNRB.D#C[RNtS\D#C0Px¬<[RWGPV[3¬<SL@[klDOC0PVSTbR`cDip}AB'C8HD$¬^wt`cDOC
S@`cB:`cSi¬<{TBrQRDO`~B'NRQRBQRDO`ST{'[¡¤0D$¬<B:Lr[RD#C^P@¬VSiNfZ[RD6DO`h'BT`c[RL\D#NjQRDXDOC0PVD6C0DT¬<DOQR[RW#D`MKc{'D/¬VSTL\D#NUPVDivI`MB
Z[RD4C<[R{'KMD$¬0D6`qS:D#NUP@¬<STQtSQRD4STQ}XSiP<B'L\B'C*DGFP<D$¬<NB'C#p
SiL@bRKGXDON`qSiC.PVD/¬x¬<STeYSTC{'D#NRD/¬VSTQRSTClST`)¬0D#QRDOQRB[¬.QRD`qS³NtSTNRB'KMNRQRDONPVSTW#KYXB'NL@[D#C0Px¬VSTN W#STL@bRKMB'C#v
PaSi`klW#B'L\B:C<Dh'D4D#Nf`qSrwR{'[3¬VSZp ffIvRQRBTNRQRD4dtS@P@¬VSiNRC<WO[3¬x¬0KcQRB\[RNlPVKcDOL.HB:QRD[RNfQX
_
S:DONPx¬<D4STL@bRSTC
KcL¢XST{'DONRD#COpoD#Z[RDNtSiCgKcC<`cSTCQD*hTSiWYSTNUPVDOCgkrQRD}SiQ}XSiPVBTL.B'CSTWYSibtSTN:QRDOCVSTHtS^¬<D#WOKcDONRQRBRpAB'CoDOC<W#ST`cB'ND#C
PVKMD#NRQD#NSfdtSTW#D/¬<C0D!LXSiCo¬0D#WOP<Kc`X
_
NRDOB'C#vflD#`MKcL\KcNtSiNRQRBfSTC#X
_
YW#VBGp²NRWO`c[RC0B`cB'CDOC<WYSi`cB'NRDOCrQRKcST{'B'NRST`cDOC
STQRZ[RKMD$¬0D#N.~Bi¬<L.STCLXSTCZ[RDOb3¬VSTQRSTC#vIHtSi¬VSC<DO{'[RK¸¬EQK)¬<DOW#WOKcB'NRDOCxWOB'L\HtSTWOPVSTC#poASPVDONRQRD#NW#KqS4{'D#ND$¬VSi`
L¢XSTC\~iXSiW#Kc`ML.DONUPVDjHD$¬<WOD#HP<KcbR`MDzDOC`cSnQRDÓ¬<DOQR[RW#K¸¬.`cSnDONRD$¬0{tX
_
SQRDz`2X
_
NDYSQRDz`MB'C\D#C<W#ST`cBTNRD#COv*kUS³C0DYS
D#`MKcL\KcNtSiNRQRB.YW#VBEkiB!¬<D#Q[RW#KMD#NRQRB\C<[f`cBTNR{'KMP<[RQp
¦
  )4$>(8-®&.3 +@) 5>:«:$')5)fiff
gN D#C^PVDSTHtS^¬0PaSiQRB±H3¬0BIWOD#QRD/¬<D#L\B'ClSfiQD#C<W/¬<KMbRK)¬.DKcNUPVD/¬<H3¬0DOPVSi¬![RN N[RDGh'B%PVKcHBfiQDQRDO~DOWOP<B WOB'N
WYS^¬tXSTWGPVD$¬QRD\QRKMC<`cBWYSiW#KXBTNsZ[DSTHRSi¬<DOW#D.Sf[RNRSfQRKMC0PVSTNRW#KcSjQRDdtSTC0PVSfQD#W#DONtSTC;QRD.NRSTN}XB'L\DOPx¬<B'C6QRDO`
HR[RNUP<BjQRDrKMNRQRD#NUPVSTW#KYXB'NvJkzZ[RD@L\B'C0Px¬VSi¬0D#L\B'CZ[D@D#Cm~Ï¬0[PVBQRD@`cBTC8H3¬0KcL\D$¬0B'C8HÊ¬<BW#D#C0B'C6QRD;QRDO~B[¬¥
L.STW#KYXB'N±HR`YXSTC0P<KcWYSzD#N%`qSC0[RHD$¬0wRW#KcDip¯xS`MB'C@dRDOL.BTC:L.B'C^P@¬<STQRBRvgSi[RNRZ[RDlQRDjHtSTC<STQtSvgDON ST`c{'[NtS
KcL.ST{'DON±STNUP<D$¬<KMB[¬#pgN`qSzwt{T[3¬VSIp C0D!L@[RDOC0Px¬VSD#`]STC<HD#WGPVBsQRD`qSzC0[RHD$¬0wRW#KcD!Px¬VSTCo¬<DOW#KcbK)¬rQB'C
NtSTNB'KcNRQD#NUPaSTWOKcB'ND#C:D#N%`cSHtSi¬^PVD!C0[RHJD/¬<KMB[¬:QRD!`cSKcL.ST{'D#NpN%H3¬0KcL\D$¬;`c[R{US^¬@QRKcC^PVKMNR{'[RKML.B'C4`cBTC
HR[RNUP<B'C]QRDKcNQRD#NUPaSiW#KXBTN\kDO`L.SiP<D$¬<KcST`RQRDOCVST`MB¤<STQRBrST`)¬0D#QRDOQRB[¬QRD`cB'CL\KcC0L.B'CW#[k'STC]L\B[¬^~B'`cB'{RX
_
STC
C<D6QD#C<W/¬<KMbRKcD/¬<B'N!DONl`qSrC0D#W#WOKXB'NlSiNP<D$¬0KcB[¬VGpgD$¬<B:PVSTL@bRKGXD#N!B'bC<D$¬^hiSTL.BTC]wt`qSiC]QRD,[NfN[RDGh'B:PVKMHJB;QRD
    I	ffiff	G
I  	t

  
s
s’
s’
t’
t
s’
s’
s
s
s
 bfib 8"%$'&(&m) $'&(&w+-

.
y+ff6/KDVD2*KA;!Fg6/KDG/`@<+796~GJ-`254(6/+96/Kz@(KD6'?D|>2(-i@<K6/+ffB?AGJ-h6'?
:J;94<25?3:J@<K3796'k6/FgV]@<K34(6/+!6'?A2(79@<KiBS@(?3;+!2B!?AGJ-i6'?A2 +!2(+9@<GJ+796/+WVD2(F'G`@<+ "RGJ-i254(6/+ KD;9BS6'?AGO@(?
.
e
f 6/:7!2+!@ 254(?D6'4<2(79@ V]?A2(K8?D6/2(:JGO_/25?m;!+!2K]6'4<;!+!7!2 B!?A;96'2 6/+ 6/:I-iGJKD-h@ :J;94<25? "RGH-i254(6/+
GJ+9k6'?AGO@(?
.
a 
:[Fg@<+sV]?A2(K]V]6796/:Qk@<+!79@ 796/:IFg?`25V]6'?8KD6 6/+!F';96/+sV]?A2 KA25VD;9?A2(79@ B25?A2 ?D6/2(:O_/25?86/:
?D6/K]V]@7968:H2 GJ-i254(6/+ba 
+ :J2wN4<;!?A2{KD;9BS6'?AGJ@(?L@(K]6'?D|52(-h@<K~:J2wk@(?A-i2(F'G`@<+fle2ff:J2ffGO_/} ;!GO6'?A7!2
796/:dFg?`25V]6'?/e7!6U;!+28V]6'?A?A25_/2w25GO6'?DVD2Eeb} ;96,N+!2(:JGJ_/236/+ 79@<K7!GHKD:O@EF'2(F'GO@<+96/Kq96/:JGJFg@<GH7!2(:O6/KKf
KOa^
+{:J2(K2(-hB:JGJ2(F'GJ@<+96/KQBS@ 7!6/-h@<K[7!GJKDVDGJ+94<;!GO?r:J2(K
6/+ff796'VD2(:J:O6(aTY?r2(K[?D6/2(:JGJ_/25?;!+!2hK]6'4<;+!7!2
+!2(+9@<GJ+796/+WVD2(F'G`@<+fle[;!+!2 796ff:J2(Km7!GHKD:O@EF'2(F'GO@<+96/Kff"RK
.
K]6796/KD:HGO_/2q!2(F'GH2:J2 GO_/}s;GO6'?A7!2 q2(K]VD2
6/+!Fg@<+sV]?A25?AK]6Fg@<+3;!+36/KDF'2(:/`@<+fla2#@(V]?A2m"RK
.
BS6'?A-32(+96/Fg6[6/+*F'2(-CGJ@C2(+!F':J2(7!2EayK]VD2(KyfU@(V]?r2(K
@(K]6'?D|52(F'GO@<+96/KUKD;94<GJ6'?D6/+} ;963:J2 k @(?r-i2(F'G/`@<+7!68:J2(KCV]6'?D?A25_/2(KUVDGO6/+963:H;94<25?CB!?rGJ+!F'GOB2(:H-h6/+WV]6
-h6/7!GJ2(+sV]6:J2C4(6/+!6'?A2(F'G/`@<+mf3-h@| GH-iGO6/+sV]@U7967!GJKA:O@ F'2(F'GJ@<+96/K'adPI;!+}s;96z:O@<K^796/KDFg?AGJGO?D6/-h@<K
6/+
:J2hK]6/F'F'G/`@<+ffKDGO4<;!GJ6/+WV]6(e!-h6/+F'GO@<+!2(-h@<KQVD2(-,G `6/+ff:J2~k @(?r-i2(F'G/`@<+{796L7!@<K
/T4W]0:=@B+P/1+0-
V[f*VOa
    	
fiffflffflffiffflfffl
	ffifffl
 flfib ~"%$'&(&8) $'&(&3+!-
 .
|(@<:J;F'G/`@<+fle!6/+ 6/:GJ+sV]6'?D|52(:O@3796U;!+{7b`

2Ee796/:bk@<+!79@37!6C;!+
Fg?`25V]6'?B!?A@ 7!;F'GJ79@zBM@(?;+!2+!2(+9@<GJ+!7!6/+WVD2(F'G/`@<+ba2B;!+WVD2#KD6^-32(+WVD;9|(@,7!;9?A2(+sV]6^6/K]6[VDGO6/-hBS@
2(:O6 =D2(7!2 7968:J2m_'@<+!2EedB25?A2w6'|EGOVD25?UKD; BS@<KDGO:O6hGJ+;96/+F'GJ2Ea3
:
Fg@<+WV]?A2(KDV]6*7968:J2(KCGJ- `254(6/+96/K
6/K]V!`2~2=];K]VD2(79@,2U:O@<KT+!GO|(6/:O6/Ky6gEV]?D6/-h@<K^796I:H2(Ky-iGHKD-i2(K'esBM@(?^:O@U}s;96I6/+m:J2LB!?rGJ-h6'?A2LGH-i254(6/+fle
}s;!6CVDGO6/+96,-i2/f(@(?#+`;!-i6'?D@3796U+!GO|(6/:O6/K'eK]6,7!GHK]VDGJ+94<;96/+{BM6'@(?z:O@<K[6/KAF'2(:O@<+96/K-h@<+9@<25V!`@<-iGHFg@<K'a
2(KzGJ-`254(6/+96/KIf{:O@<KBM6'?DN:O6/K[-U;96/K]V]?A2(+ Ffl`@<-h@m:J2ik@(?A-i23796/:k@<+!79@8796/:Fg?`25V]6'?6'|(@<:J;F'GO@<+!2
796/KD796T;!+!2IBGO?`2(-3GJ796"R:j`

+!6/2+96'4(?A21GJ-i254(6/+~GO_/} ;!GO6'?A72
.
q!2(K]VD2z;!+U254<;>=%6'?A@zFg@<+Uk@<+!79@zB:J2(+9@
"R:JGJ+96/2~4(?rGJKGJ-i254(6/+ff796'?D6/FAq2
.
a
bfi	S *"%$'&(&m) $'&(&w+!-
/.

+sV]?D6h:J2(K79@<KGJ-`254(6/+96/K#q28V]?r2(+!KDF';9?D?rGJ79@8;+ffGJ+sV]6'?D|52(:O@
796~VDGO6/-hBS@w796h;!+7b`

2EahX 6~@(K]6'?D|52m:J2*6'|(@<:J;!F'G/`@<+ 796h2(:O4<;+9@<K#796h:O@<K#796'k6/FgV]@<K#4(6/+96'?A2(7!@<K
2(:O?D6/796/7!@(?i796w;!+ B;!+sV]@ 796{+!2(+9@<GJ+796/+WVD2(F'G`@<+fla y+ 4(6/+96'?A2(:QVDGO6/+796/+ 2 796/KD25B25?D6/Fg6'?8:O@<K
796'k6/FgV]@<KyBS6/} ;96 +9@<K'es:O@<K
6/KAF'2(:O@<+96/KT2(7!}s;GO6'?D6/+i7!GJ?D6/F'F'GO@<+96/K- `2(KyFg@<-hB2(FgVD2(K'eEfi:J2(KV]6'?D?r25_/2(K
k @(?r-i2(K[-`2(K?D6/FgVDGJ:j`

+!6/2(K^f8@(?A7!6/+!2(7!2(K'a
    I	ffiff	G
I  	t

    
bfiOb v"ff) +!-

.h0
-i254(6/+ 796ff7!@<K8+!2(+!@<GJ+!796/+sVD2(F'GO@<+96/K'a XE6{@(K]6'?D|52(+ 79@<K
N:J2(KU796
/T4W]0:=@B+P/1+0-
}s;!686/-h6'?A4(6/+ 796*:J@<K,B;!+WV]@<K~796m+!2(+9@<GH+!796/+sVD2(F'G/`@<+6/+ ;!+2ff7!GJ?D6/F'F'G/`@<+
%$($'&Wray2(K
:O6'V]?A2(KT2(:O?D6/7!6/79@(?
796z;!+9@C7966/:J:O@<K
KAGO?D|(6[B25?r2LFg@<-hB25?A25?^KD;!K
@(?AGO6/+sVD2(F'GO@<+96/KTFg@<+
GJ-`254(6/+96/K[f*6/KA}s;96/-32(K[}s;!6L-h@<K]V]?A25?D6/-i@<K[BS@<K]V]6'?AGO@(?r-h6/+WV]6(a
QRDG~D#WOP<BlC<Kc{T[RKcDONRQRB![RNRS!QRK)¬0D#W#WOKXB'NsWOB'L\HtSTWOPVS 0'Y'OvZ[RD:HRSi¬<DOW#D#NsP<D#NRD/¬6C<[B[¬<KM{'D#ND#ND#`HR[RNUPVB
QRD.KcNRQRDONUPaSTWOKXB'Nnk³C0DDFIP<KcDONRQRD#NdRSTC0PVSz[RNtSzQRKcC^PaSTNRWOKqSlQRD.hiSi¬0KcB'C4W#KMD#NUPVBTCrQRDSTNR{'C^P@¬<BTL.COplC^PaS
QRKMC0P@¬0KcbR[W#KXBTNsQRD.QKcC<`MBIW#STW#KMB'NRDOC	¬<DOW#[RD/¬<QtSvD#Nn[RNtSlD#C0WYST`cSfDOC<HtSTWOKqST`¯¬0D#QR[W#KcQRSjhiSi¬0KcB'CnXBi¬<QRDONRD#C4QRD
L.ST{'NRKuPV[RQv'S`MB'CgW#`YXSTC<KMW#B'CgDFIHJD/¬<KcL\D#NUP<B'CQRD}L.KMW$¬<BTKcNRQRDONUPaSTWOKXB'N:DON.dtSi`c[3¬0B'CST`cW#ST`cKMNRB'C*­AKgvTQRBTNI
QRD!`cSTCrQKcC<`MBIW#STW#KMB'NRDOC4PVSTL@bRKGXD#N±C0D!QRKcC^P@¬0KcbR[kTD#NDON±wt`qSTC;C<KM{'[RKcDONRQRBQK)¬<DOW#WOKcB'NRDOCrW/¬<KcC^PaST`MB'{[¬RXSiwtWYSiC
hTD$¬LXSiC}STQRD#`cSTNUPVD6`cSrwt{'[3¬<S pu['p
gN `cS³wt{'[3¬<S p
	fiL\B'C^P@¬VSiL.B'C[RN QRDOPVST`c`MDQRDsD#C^PVDN[RDOhTB P<KcHBQRDsQRDG~D#WOP<B'C#p]B'N ~B[¬<L.S
¬<DOWOPVSTNR{'[R`cSi¬#vTC<DyP@¬<SiPaS,QRDy[NtS,HJDOZ[RDNtS6D#`MDOhiSTWOKXB'N:DON\`cS,C<[RHD$¬^wtW#KMDyQRD*PaSiN\CRXB'`cB, fu P
|
W#[Ik'B'C
`qSiQRB'CC<Kc{T[RD#NzQRK)¬0D#W#WOKcB'ND#CW#B'L\HtSTWGPaSTC 0'Op}gCmWYS^¬VSTWGPVD$¬#X
_
C^PVKcWOB.DOND#C^PVD@QDO~D#WGPVBZ[RDrQRDrSTdRB[¬<S
D#N¢STQRDO`qSTNUPVDlQRDONRB'L\KcNtS^¬<D#L\B'C1U
	V²<Z[RDz`cB'C:HD$¬^wt`cDOC.QDzQRBTC.QRDfC<[C.`cSTQRB'CC<BTNSTb3¬0[RHP<B'C
L\KcD#NUPx¬VSTCZ[RDfD#`}QRDf`cB'C:BTPx¬<B'C\QRB'CC0B'N¢C0[tSYh'D#COp gC0PVB³NRB'C\HJD/¬<L\KMP<DlSTC<KM{'NtSi¬[RNtSB[¬0KcD#NUPVSTW#KYXB'N
¬<DO`qSiP<KMhiSSn`MB'CL2U!	V¥:W#B'N¬<D#C0HJDOWOP<BS³`cSQK)¬<DOW#WOKXB'N QRDf`qSs¬<D#WOB'NRC^P@¬<[W#W#KYXB'Np ,DldRDOWadRBRv*PaSi`
kWOB'L.BL\B'C0Px¬VSTL\B'C@DON¢`cSwt{'[3¬<S p	IvEB'bRC0D$¬0hiSTL\B'C@PVSTNUPVB 2U!	V¥@W#B'N C<[RC\`qSiQRB'CSTb3¬0[RHP<B'C
HtSi¬<ST`cDO`cB'C8S!`qS.QRK)¬0D#W#WOKXB'NQRD:`qSffi¬0D#WOB'NRC0Px¬<[RWOW#KYXB'NW#B'L\B!HD$¬<HD#NQRKcWO[R`qSi¬0D#C6S!`cS.L\KcC0LSp,D$¬0Bl[RNtS
WYS^¬VSTWGPVD$¬#X
_
C^PVKcW#SrC<KMD#L\H3¬<DmD#CyW#BTNRC0PVSTNUPVDC0B'NfSTb3¬<[HPVB'C]H3¬<DOW#KcC<STL\D#NUPVD6`MB'C*`qSiQRB'C]WO[kUSiCQK)¬<DOW#WOKcB'NRDOC
C<D4DGFP<KcD#NQRD#NdRSTW#KcSDO`flHR[RNUPVB.QRD;KMNRQRDONPVSTW#KYXB'NvtKMNRQRD#HD#NQRKcDONP<D#L\D#NUPVD;QRDZ[RDrDOC0PaS\QRK)¬0D#WOW#KXBTNfC0DYS
`qSlQRD\`qS7¬<DOW#B'NRC^P@¬0[RW#WOKXB'N³B`qSjHD$¬0HJDONRQRKcWO[R`qS^¬rSlD#`M`qSp,Px¬VSlWYSi¬<STWOP<D$¬#X
_
C0P<KcW#SfC0Kc{'NRKuwtWYSPVKMhiS!DOCrZ[RD
D#NjDO`JW#STC<B:QDmZ[RD,`MB'C]`cSTQRB'CxSTb3¬0[RHPVBTC*C<D#STNjHJD/¬<HD#NRQKcW#[`qSi¬0D#C*S;`qSTCE`2X
_
NRDYSTCEQRD,`cSo¬0D#W#BTNRC0Px¬<[RWOW#KXBTNv
dtSYkl[RNtS\QRKcC0W#B'NUP<KcN[RQtSTQzB.W#STL@bRKMB.QD4~STC0D;DON`cSTC}L.KMC<L.STCyW#[tSiNRQRB`M`cDO{USTNfST`N2U!	V¥Gp*C^PVB.C<D
P@¬<STQR[RWOD6D#NlZ[RDTvD#NjPVBTPVST`vDGFIKMC0PVD6[NtS:`2X
_
NDYS;QD6`qSP¬0D#W#BTNRC0Px¬<[RWOW#KXBTNfQD6L.DONRB'C*DONfC0[lKcNUPVD/¬<KcBi¬]Z[RD
D#NfC<[fDGFP<D$¬<KMB[¬#p
|
NtSi`cKce#STNRQRB`MB'CgN[RL.D/¬<B'C0B'C*2U!	V¥g{'D#NRD/¬VSTQB'CQR[3¬VSiNP<D8QKM~D$¬0D#NUPVDOCxDFIHJD/¬<KcL\D#NUP<B'C#vC<DHR[RD
QRDlB'bP<D#NRD/¬C<[ QRKcC^P@¬<KMbR[RWOKXB'N±QDlPVSTL.SNRB'C;kfi~B[¬<L.STC#p
|
[RNRZ[RDlC0B'NC0KcDOL.H3¬0DH¬<DOWOPaSiNR{'[R`cSi¬<DOCfB
   	
fiffflffflffiffflfffl
	ffifffl
N N’
M M’
s
w
sw
 flfi ixz6'VD2(:J:J6/KC796i79@<K
/T4W]0:=@B+P/1+.-
a8y+6/:?D6/FgV!`2(+94<;!:J@ }s;!6hk @(?A-32(+ 7!GJK]VDGH+94<;!GJ-h@<K
79@<K1:J2(79@<K125!?A;9B!V]@<K/eGJ6/+LBS6'?]N:J2(7!@<K'eK]6'B25?A2(79@<KBM@(?1;!+!2[7GJK]VD2(+!F'GJ2<e>fL79@<K1:J2(79@<K1KD;!2|(6/K'e
4(?A2(7!;!2(:J6/K'ebK]6'B25?A2(7!@<K#BS@(?;+!2m2(+!FAq ;9?A2,a~@<K#:J2(79@<K#25!?r;9B!V]@<K#K]6~6gEVDGO6/+!796/+ KDGJ6/-hB!?D6
6/+ :J2m7!GO?A6/F'F'G/`@<+ }s;!6~:H:O6'|>2mq!2(F'GH2m6/:B;!+sV]@w796i+!2(+9@<GJ+796/+WVD2(F'G`@<+"|(6'?#N4<;9?A2{u a u
.
aiy+6/:
F'2(K]@,7!6}s;!6:O@<K
:H2(79@<K25!?A;!B!V]@<KK]6/2(+3BM6'?ABM6/+7!GJF';!:J25?A6/K12C:J2(K
:j`

+96/2(K796:J2L?D6/Fg@<+!K]V]?A;F'F'G/`@<+fle
6gEGHK]V]6 ;!+!2 : `

+96/2 796 :H2 -iGJKD-i2 7!6 -h6/+9@<K36/+ 6/:GJ+sV]6'?AGO@(?8796/:
/T4W]P:&@B+P/1+
eQ2(796/-`2(K37!6 ;!+
F'2(-CGO@3796#kR2(K]6L6/+sV]?D6C:J2(K:j`

+96/2(K^6gEV]6'?AGO@(?D6/K[6CGJ+sV]6'?AGO@(?D6/KQ2(:b-3GJKD-h@9a
W#[RSTQ3¬VSiQRB'Cav`cSfH3¬0B'HB[¬<WOKXB'NnD#NUP@¬0DC0[RCr`cSTQRB'CNRBzD#CrWOB'NRC^PaSTNUPVD\knQRD#HD#NRQDQRDO`EPVSTLSNBRp!gNfi`cS
wt{'[Ê¬VSZp
	C<D4QtS.NB'L@b3¬0D;S\`cB'C}`cSTQRB'CyQRDO`>U!	a²Gp	D#L\B'C}QRD#NRBTL.KMNtSTQRB
!TTUVyS`qSQRKcC^PaSTN
W#KcSfDONUP@¬<D`cB'C`qSiQRB'C4STb3¬0[RHPVBTC;k AW#T4Sf`qSlC<D#HRSi¬VSTWOKXB'N³D#NUP@¬0D`MB'C`qSTQRBTC;C0[tSYh'D#COp
|
[RNRZ[RD
QRDGPaST`M`qSi¬0D#L\B'C}D#NsD#`C<KM{'[RKMD#NUPVD;WYSTHX
_
PV[R`MB.C0[sQRKcC^P@¬0KcbR[RWOKXB'NzQRD;~Bi¬<L.STC#vQRK)¬0D#L\B'CHJB[¬mSTdRB[¬<S.Z[RD@`cS
STNRWad[3¬<S W$¬0D#W#D;W#B'Nz`qSDGFPVDONRC<KYXB'N
;dRSTC0PVS.CVSPV[3¬<Si¬<C0D@S.[NQRDGPVD$¬0L.KMNtSTQRBhiST`cBi¬yHtSi¬VSPaSTL.SNRB'C
{[¬<STNRQRDOC#p
BQtSTCflDOC0PaSiCB'bC<D$¬^hiSTW#KMB'NRD#CSTWOD$¬0WYS}QRD#`STC0HJDOWOPVB Q0DFIP<D$¬0NRBSQRD`cB'CAU
	V²NRBTCflhiSTN;S}SYkI[QtSi¬
SE¬<D#C0B'`MhTD$¬PaSTNUPVB\C<[zD#C^P@¬<[WOPV[Ê¬VS Q0KMNUPVD$¬0NtSSHB[¬}QRD#bRS¡¤0BQRD4`qSC<[HJD/¬0wtWOKcDyW#BTL.B\C<[zL.DOWYSTNRKMC<L\B
QRD{'DONRD$¬<STW#KYXB'Np
¦
   5$I«4(]5«:$'> +@)4? 5>:«:$')5)ff
²NUPVD/¬<H3¬0DOPaSiL.B'Cy`cSrD#C^P@¬0[RWOP<[3¬VSQRD#`O2U!	V¥]W#B'L\B@[RNlC0D#L\Kc`qSie#B@QRD6QKcC<`MBIW#STW#KYXB'NQKcC<BW#KcSTQRBRpoNlDO`
D#C0Z[RD#L.SC0DL@[RD#C^P@¬<S`cS*W#B'NwR{'[3¬VSiW#KXBTN4HÊ¬<B'HR[D#C0PVSQDE`cS¬<DOQ;QRDQRKMC<`MBIW#STW#KMB'NRD#CSTC<BW#KcSTQtSyST`'QDO~D#WGPVB
Z[RDhTD#L\B'CjD#L\D$¬0{'D$¬.D#N `qSnC<[RHD$¬^wtW#KMDTp AflSfiW#BTNwt{'[3¬<STW#KYXB'N¢P<BTPaST`W#BTNRC0PVS±QRDW#KMNRW#BfiC<D#{TL.DONP<B'C
QRDQKcC<`MBIW#STW#KYXB'Nk¢QRB'C~Si`MPaSiCQRDsSiHRKc`cSTL.KMD#NUPVBnKcNUPx¬YX
_
NC<D#W#STC#p *STQRSfi~ST`MPVS³QRDSTHKc`qSiL.KMD#NUPVBD#C^PXS
QRDO`cKcL\KMPVSTQtSHJB[¬gQB'CgQRKcC0`cBWYSTWOKcB'ND#CoHtS^¬<W#KcST`cDOCoQRDyPVKMHJB4£dRBIW`MDOk'p
|
C0[\hTD#eiv`cS,KcNUPVD/¬<C0D#W#WOKXB'N\QRD}`qSiC
QRB'C8~ST`MPVSTCmQRD@STHRKc`cSTL\KcD#NUP<B.DOCT¬<D#WOB[¬x¬0KcQtS.HJB[¬mBTP@¬<SQRKcC0`cBWYSTWOKXB'NzHtSi¬0W#KqSi`QRD;PVKcHB W#	T	#TpgC^PVD
X[R`MP<KcL\B6PVKcHBrQD,QRKcC0`cBWYSTWOKcB'ND#CEH3¬<BhKcDONRD#NjQRDm`qS;WOB'L@bRKMNtSTWOKXB'N\QRD,QRBTC*QRKcC0`cBWYSTWOKcB'ND#CEHtSi¬<WOKqST`MD#CEQRD
£IdRBW`cDGkjD#NzQRKcC^PVKcNUP<B'CyHR`qSiNRB'CyQRDQRDOC<`cKMeYSTL\KcDONUPVBfiffffifl­p
Si¬<S4[NtS6L.D²¤0B[¬oW#BTL.H3¬0D#NRC0KXB'NQRDy`cS,W#B'NIwt{'[3¬<STW#KYXB'NQRD}QRKcC0`cBWYSTWOKcB'NRDOCWOB'NRW#KMCVSTL\D#NUP<DQD#C<W/¬<KuPaS
D#NfD#`H}XSi¬x¬<Si~BSTNUPVD/¬<KMB[¬#vRDOC}H3¬<DG~D$¬<KMbR`cD8PVB'L.Si¬*WOB'L.B:H[RNUPVB\QRDHtSi¬0P<KcQtS@DO`C<DOL.KM`qSTeOB:NRBQRKcC0BIWOKqSTQB
D#Nz~B[¬<L.S\QD =Z[RD@SiHtSi¬<DOW#D@DOND#`D#C0Z[RD#L.SvWOB'NQRBTCmHR[RNUP<B'CmQRDrD#L\D$¬<{TD#NRWOKqS.DON`qSC<[HJD/¬0wtWOKcD
"! ok#!rkW#[IkUSTC\`2X
_
NRDYSTCrQRDlQRKcC0`cBWYSTWOKXB'NC0Kc{'[RDON%`qSTC:QRK¸¬<DOW#W#KMB'NRDOC\KMNRQRKMWYSTQtSiC#p ]B'L\BD#CbRKMD#N
CVSibRKcQRBvU[RNtSQRKcC0`cBWYSTWOKXB'N:HD$¬^~D#WOPVSW#B'Nh'DOWOP<B[¬xQD%$x[3¬<{'D/¬<CKc{T[tST`tS[RNtS6QRKMC0PaSiNRW#KcSKMNUPVD$¬<SiPXBTL.KMWYSv
& '(&*),+.-/.0
i}DON[RNzL.DGPaST`RYa]PVKcDONRQRD;S\QKcC<BW#KcSi¬<C0DD#NQB'C8QKcC<`MBIW#STW#KMB'NRDOCHRSi¬<WOKqST`MD#C4W#STQtS\[RNtS
W#BTN
& '(&(12+3-/
0
'v*QRD¥¤<SiNRQRBfiDONUP@¬<DSTL@btSTC[RNRS³~ST`MPVSsQRDSTHKc`qSiL.KMD#NUPVBsKMNPx¬YX
_
NRC<DOWYS³WOB'NUPVDONRKcQtSIv
W#`cSi¬<BD#C0PtXSvDONs[RNHR`qSTNB ''ffip4£ID#{]X[RN`qSB[¬0KcDONPVSTW#KYXB'NWOB'NRC0KcQRD/¬VSTQtS!DOND#`DOC<Z[RDOLSvDO`hTD#WOP<B[¬
    
		J
	fl¢ G
I  	t
 
  fl 
N N’
M’M
Q
P
M M’
[110]
[001]
[11
0] CD
-
C Cα β
αD βD
b-a
P
-
αβ N N’
M M’
mflfib 

KD} ;96/-i2z796^:J2zFg@<+EN4<;9?A2(F'G`@<+U7!6T7!GHKD:O@EF'2(F'GO@<+96/KB!?D@(B;96/KDVD2[B25?A2z;!+
/T4W]P:&@B+0
/1+
acd25?A2U6/+sV]6/+!796'?A:O@9eEB25?AVDGJ-h@<KT796z;+*:H25_'@,BS6'?Dk6/FgV]@
	 6/-h6'?D4(6/+sV]6#6/+m:J2UKD;9BS6'?]NF'GO6
"R&(&9$
.
6/+ :J@<K[B;!+sV]@<K ff{Fg@<+ff|(6/FgV]@(?L796T;!?D4(6'?AK "RGO_/} ;!GO6'?r7!2
.
a[
K]V]6~:J25_'@mK]6
7!GJK]@EF'GJ2h796,:J2hKDGO4<;!GJ6/+WV]6C-32(+96'?A2 "R796'?A6/FAq!2
.
T6/:K]6'4<-i6/+WV]@
	 K]6C7!GHK]@ F'GH2h2i:O@3:J25?A4(@3796/:
B:J2(+9@

$ $W$>3"

.
6/+w79@<KQK]6'4<-h6/+sV]@<K[796#7!GHKD:O@EF'2(F'G/`@<+3B25?AF'GJ2(:S796CXEq9@EFE:O6'fff"
	ffifffl
	
.
e
-iGO6/+sV]?A2(K[} ;96#6/:bK]6'4<-i6/+WV]@ffi	 K]6L7!GHK]@ F'GH2U23:O@i:J25?D4(@37!6/:SB:J2(+9@

 $<$($>w"
 '.
6/+w@(V]?D@<KI79@<K
K]6'4<-h6/+sV]@<K," 	 f"!ff
.
aEy+WV]?A6:J@<KQ79@<K^B25?D6/K^796#K]6'4<-h6/+sV]@<K} ;96/7!2(+beE:`@(4<GJF'2(-h6/+sV]6(e!79@<K
k2(:JVD2(K#796U25BGJ:J2(-iGO6/+sV]@9eS}s;96h-h@<KDV]?A2(-h@<K#K]@<-,!?D6/2(7!2(K/aLY2(-,G `6/+ } ;96/7!2*;!+!2*7!GJKD:O@EF'2(F'G/`@<+
VDGOBS@
-./T4XuY@. @^>\U
6/+ :J2 GJ+sV]6'?AK]6/F'F'G/`@<+ 796 2(-,S@<KiB:H2(+9@<K3796ff:J2(KikR2(:OVD2(K*796 25BGJ:H2(-iGO6/+sV]@ "6/:
K]6'4<-h6/+sV]@#	!
.
a!Zff@<K]V]?A2(-h@<K[;+!2,GH-i254(6/+w796#;!+
/T4W]0:=@B+P/1+
B25?A2~kR2(F'GJ:JGOVD25?^:J2~Fg@<-hB!?D6/+KDG/`@<+
796/:fl6/KD} ;96/-i2Ea
QRD $][3¬<{TD$¬<C\QRDz`cB'CQRB'C.C<DO{'L.DONUPVB'C.Z[Dz~B[¬0LSTN D#`}C0D#L\Kc`qSie#BQRDQKcC<`MBIW#STW#KYXB'N%D#C%$'& p *STQtS
[RNRBzQRD`MB'C4QRB'C4C<D#L\D#NUP<B'C@C<D.QRKcC0BIWOKqSi¬RXSjD#N±QRBTCrHR`cSTNRB'C''QRKM~D/¬<DONP<D#COp ]BTNRW$¬0DOPaSiL.DONP<DTvgDO`
C<DO{'L\D#NUPVB ! È¬C0DjQRKcC0BIWOKqSi¬RXSD#N%D#`]HR`qSTNB)(vkfiD#`*C0D#{'L\D#NUP<B³ !³vD#N%D#`*H`qSTNRB
+
vgQRDlSiW#[RD/¬<QRB
W#BTNf`cSTC*C0Kc{'[RKMD#NUPVDOC¬<D#STW#WOKcB'ND#C#vtZ[RD6C0D6DGFIH3¬0D#CVSiNzPaSiNP<B:D#Nl`qS;NRBTPaSiW#KXBTN!h'D#WGPVB[¬0KqST`JW#B'L\B:D#Nl`cSrQRD
ydRB'L\HRC0B'N fiffffifl,
*,+.-0/01324-65724-981;:=<3>3?@/A>CBADE>6:4FG1
! È
>6:H>3?JI.?C56:E1
GK
$'& L $NMPOQM&
 pu¡
+3-

R SR ffiflTL
+3-

UR AR fl4O
+3-

UR4R AR  fl
*,+.-0/01324-65724-981;:=<3>3?@/A>CBADE>6:4FG1
 !
>6:V>3?WIE?C5A:E1
XK
$'& L $ZYWOJY#&
 pE'
+3-


R

R
ffiflTL
+3-


R

R
T fl4O
+3-


R

R

R
 fl
  	
fiffflffflffiffflfffl
	ffifffl
AflSWOB'`cBWYSiW#KXBTN¬0D#`cSiPVKuhTSyQRDx`qSTCflQRKMC<`MBIW#STW#KMB'NRD#CHRSi¬<WOKqST`MD#CS8SiL@bJBTC`cSTQRB'CflQRDE`qSy~ST`MPVSyQRD]SiHRKc`cSTL.KMD#NUPVB
C<D4dtSE¬<D#ST`cKMeYSTQRB:QDrSTWO[RD$¬0QRBWOB'NfD#`SFIKcB'L.S!puQRD#`fl`MKcb3¬0B:QRD K)¬^PVdjkfABTPVdRD fiffffifl­vtZ[D;QRDOC<W/¬<KcbD
`qS~B[¬0LSW#Bi¬x¬<DOWOPVSQRDndtSTWOD$¬<`MB¢HtS^¬VS%QRD#C0W$¬<KMbRK)¬lWOB'NRC<KMC0P<D#NUPVDOL.DONP<D±[RNtS%~ST`MPVSQRDfiSiHRKc`cSTL.KMD#NUPVB
KcNUPx¬YX
_
NC<D#W#Sp%gC0PVS ¬0D#{'`cSW#B'`MBIW#SWYSTQtS[RNtSsQRDl`cSTC:QRB'CQRKMC<`cBWYSiW#KcBTNRD#C@HRSi¬<WOKqST`MD#C@QRDz£IdBIW`cDGk%S
STL@bB'CE`qSTQB'CxQDm`qS~ST`MPVS4QD,STHRKM`qSTL\KcDONUPVBRvUC0KcD#NQRBr`cS;QRD8`qS;KMe#Z[RKMD$¬<QRS;`qSQRKMC<`cBWYSiW#KXBTN.WO[k'B@hTD#WOP<B[¬
QRD $x[3¬<{'D/¬<CjSiWYSTbtS³D#N `cDGP@¬<S³{[¬0KcD#{'Snk¢Sfi`qSnQRD$¬0D#WadtS`qSnQRKcC0`cBWYSTWOKXB'NW#[kTB±h'DOWOPVBi¬!QRD $][Ê¬<{'D/¬<C
STW#STbtS!D#N`MDOP@¬<SV¬<B'L.STNtSIp;gC^PaSTC6B[¬0KcDONPVSTW#KMB'NRDOC,C<D:DOC<W#BT{'D#N  W#	0V 4`cB'C,H`qSTNRBTC,QRD:QRKMC<BW#KqSiW#KXBTN
''ffi¡QRD#C0QRD;~[RD/¬VS\QRD#`flPVDGP@¬VSiD#Q3¬0B!QRD ydB'L.HC<B'NfkzWOB'NDO`C0D#NUPVKMQRBQRD;`qSTC`X
_
NRDYSiCQDrQRKMC<`cBWYSiW#KXBTN
dtSTWOKqSSi¬¬<KcbRSlh'D/¬ywt{'[3¬<SUGp
B[¬jX[R`uPVKcL\BRv¡kHtSi¬<SWOB'L\HR`cDGPaSi¬o`cS6W#B'NwR{'[3¬VSiW#KXBTN\HÊ¬<B'HR[D#C0PVS4QD8`cS	¬<D#Q\QRD}QRKMC<`cBWYSiW#KcBTNRD#COvU[RNtS
QRD}PVKMHJB W#	 T	 #}W#B[¬¬<D8S4`MB4`cSi¬<{TB4QD#`C<DO{'L.DONUPVBrKMNUPVD$¬0C<DOW#W#KYXB'N\QRD8`cSTCQRB'C~ST`MPVSTCgQRD8STHRKM`qSTL\KcDONP<BRv
W#BTNh'DOWOPVBi¬yQRD $][Ê¬<{'D/¬<C
')
Y M
) +3-/
Ù6R ffifl­p£ID,HR[D#QRD,BTbRC<D/¬0hiSi¬*Z[RD,WOB'N!`cSr{'D#ND$¬VSiW#KXBTNQRD,`cS
W#	 T	 #6C<D4W#[RL\HR`MD6`qS@W#BTNRC<D/¬0hiSTW#KYXB'NfQRD#`hTD#WOP<B[¬QRD $][3¬<{TD$¬<C}DONz`MB'CyQRB'C}NRBQRB'C
*71;:./C>75723- 81;:=<3>3?7>72SFG1	@<3>
 B3>G/>6:H>7?J:E1A< 1
*
$ M
)
$'YJOWY M
 p


+.-

UR ARI fl
)
+3-


R4R i fl4O
+.-

ÙAR Y fl
*71;:./C>75723- 81;:=<3>3?7>72SFG1	@<3>
 B3>G/>6:H>7?J:E1A< 1

Y MPOQM&
)
Y#&
 p
	
+.-


R
 fl4O
+3-


R

R

R
 fl
)
+.-


R

R

R
 fl
|
C#X
_
L\KcC0L.B}Z[RD#QRS,STC<DO{'[3¬<STQtS8`cSDOC0PVSTbRKc`MKcQtSiQ4QDxQRKMWadtS8QKcC<`MBIW#STW#KYXB'N 2W#	T	 #EC0D#{]X[RN;D#`W$¬0KMPVD/¬<KMB
QRD r¬VSiN vgbtSTCVSiQRBD#NZ[RDlD#NH3¬0KcL\D$¬<SSTH3¬0BFIKMLSTWOKXB'N³`qSQD#HD#NRQRDONRW#KcSnQD!`qSDONRD$¬0{tX
_
SQDj[RNtS
QRKMC<`cBWYSiW#KXBTNzhiS!W#B'L\B!DO`oLXBTQR[R`cB.QRD:C<[hTD#WGPVB[¬QRD $x[3¬<{'D/¬<C\
'
GGp;£ID#{]X[ND#C^PVDW$¬0KMPVD/¬<KMBRvJ`cS
QRKMC<BW#KqSiW#KXBTNzQRD;[RNtSQKcC<`MBIW#STW#KYXB'NlD#NQB'C,HR[RDOQRDrP<D#NRD/¬m`c[{USi¬}C<KC<DrWO[RL\HR`cD4`qS\C<Kc{T[RKcDONP<Do¬0D#`cSTW#KYXB'N
D#NUPx¬<D4C<[RCyh'DOWOP<B[¬<DOCmQRD $][3¬0{'D$¬0C
'

Ł
'


O
'

 p ff'
¯ ST`WOB'NUP@¬VS^¬<KcBvRQRB'C}QRKMC<`cBWYSiW#KcBTNRD#C*H[RD#QRDONWOB'NUh'D$¬0{'D$¬8S:[RNtS X[RNRKcW#S@C<K
'

Ł
1 '


O
'


 p U
Z[RDnD#ClD#`WYSiC<B Z[D³Z[RD/¬<D#L\B'ClD#C^PV[RQKqSi¬Ov,W#B'NW$¬<DGPaSTL\D#NUP<D³DO`6Z[DnP<KcD#NDn`M[R{USi¬jDON DO`6NRBQRB¢
QRDO`yD#C<Z[RDOLSIp ²NUhIK¸¬0P<KcD#NQRBD#`*C0D#NUPVKMQRBQRDl`qS`X
_
NRDYSzQRDl`qSQRKMC<`MBIW#STW#KYXB'N±HtSi¬0W#KcST` $ZY `MBsZ[RDlD#C
    R
	fl ' G
  	flt
 
  
D#Z[RKuhiST`cDONP<DSjKcNUh'D0PVK6D#`ohTD#WOP<B	QRD $][
0{'D0CaGvhiSTL\B'C6SlSTNtSi`cKce#S,DO`obtST`cSTNRW#D:DONRD0{XDOP<KcWOBfQD\`cS
<D#STW#WOKXB'N
Y$ OW$NM L YM
 p	'
+3-

mIAR  fl O
+3-


R 6RI flTL
+.-

AR  fl
g`h'DOWOP<B	}QRD $][
0{'D0CyQRD6`qSrQKcC<`MBIW#STW#KYXB'N W#	T	 #fiY M D#C
'
Ł
) +3-/
AR Y flvIL.KMD#NUP<STC*Z[RD`cB'CxQRD
`qSiCxHtS<W#KcST`cDOCQRD6£IdBIW`cDGk Y#$ k $ M C0B'N
'

) +3-/
mI R  flk
'

) +.- /
 R  R flv<DOC<HD#WOP<KMhiSTL\D#NUPVDip
o~D#WGPVKMhiSTL\D#NUP<DC<DW#[L.HR`MD`cS<DO`qSTWOKXB'N Ip vHR[RDOCs
/

1

/

v8HB	!`MB±Z[RDsD#`mC<D#{TL.DONP<BQRD
W#	 T	 #6D#CD#C^PaSTbR`MDTp
¦
  ©>,5«:$'>@?­)x> +@);? 5>:«:$T)85) ff
¯xSdRD#L\B'C}KcNUPVD<H
0DOPVSTQRB\D#`AU
	V²}W#B'L\B[RNfC<D#L\Kc`cSTe#B:QKcC<BW#KcSTQRBD#L\D0{'D#NUP<D;DONz`cSC0[RHD0wRW#KcDiv
HD<B;dtSTC^PaS@STdB	VS4NRB@NRB'CxdRD#L\B'CEH
<DOBIWO[RHtSTQB@HJBxC0[!NtSiP<[
VST`MD#e#S YD#Cx[RN!`qSie#B4QRD,KcNUP<D<C^PVKMW#KqSi`cD#C
BfQRD:hTSiWYSTNUPVDOCff BQtSj`qSjQRKMC<WO[RC<KYXB'N³`M`cDGhTSiQtSjSjWYSTbBSiNP<D0KcB	0L.DONP<DD#CKcNRQD#HD#NRQRKMD#NUPVD\QRDC<KDO`
`qSie#BDOC@QRD.[RN±PVKMHJBf[±BTPfi<BRvoHD0BsSTdRBVSfPfiVSiPVS<DOL.BTC;QRD!ShTD0Kc{'[tSrC<[fiWYSRXSTWOP<D@DON±btSTC0DjS`qSiC
B'bRC0D^hTSiW#KcBTNRD#C,DFIHJD<KcL\D#NUPVST`cDOC<D#ST`cKMeYSTQRSTC#pgC0P<B!PaSTL@bKGXD#NzNRB'CmSk[RQRStXSjS\W#B'NRBW#D,D#`B	0Kc{'DONB
L\D#WYSiNRKcC0L.B:QRD{'DONRD<STW#KYXB'NfQRD#`QRDG~D#WGPVBRp
S<SfiD#`M`cBndtS0D#L\B'C.[C<BQRDz`qSnSTL.H`cKMwRWYSTWOKXB'N%Z[RD`cSnW#STHtSfidRDFST{'B'NtSi`8H
0BIQ[RW#DzC<B'b
0D`cBTC
QRDG~D#WOP<B'CrZ[RD.C<D.D#NRWO[RD#NUP<STNbtS¡¤0BzD#`M`qSjHJB4[N±DO~DOWOPVBzC<KML.KM`qS6Si`EL\B'KXDTvflZ[RDSTHtS0D#W#D.W#[tSiNRQRB
C<D:C0[RHD<HB'NRDONQRB'C6HR`cSTNRB'CmSiPXB'L\KcWOB'CmWOB'NsQRKu~D<DONUPVD:HtSRXSTL\DOP0B!QRDfl0D#Qp;gC0PVSPIXD#WONRKcW#S!dtS!C<KMQRB
STL\HR`cKcSTL\D#NUPVD\[RCVSiQtSsHtSVSW#SVSiWOPVD<KMeYS@L.SiP<D<KcST`cDOCrWOB'N±PIXDOW#NRKMWYSTC:QRDjL\KcW<B'C0W#B'HX
_
SDO`cD#WGPRXB'NRKcW#S
ffi flp B'C<BiP<BTCy[PVKM`cKce#S<DOL.BTCx[RNjDG~D#WGPVBC<KML.KM`qSEHtS<S@W#B'NRBW#Dy`qSrQK<DOW#WOKXB'NjQRD6`MB'C]C0D#L\KcHR`cSTNRB'CxQRD
`qSiCoQRKcC0`cBWYSTWOKcB'ND#CQRDy`qSmWOB'Nwt{T[
VSTWOKXB'N:DOC0P<[RQRKqSiQtSmk:SYh'D<KM{'[tSoC0KDO`RC<DOL.KM`qSTeOBmD#CgQD*hTSiWYSTNUPVDOCB,QRD
KcNUP<D<C^PVKMW#KqSi`cD#COpogNN[RDOC0Pfi<BrW#STC<B4hiSTL.BTCxS4STH
0Bh'D#WadRS]`cSC0[RHD<HB'C0KcW#KYXB'N\D#NUP0Dm`qSiCwR`qSTCESiPtXB'L.KMWYSTC
QRDO`C<[bRC0PfiVSiP<B6W#[tSTQ!VSTQRB8kr`cSTCwR`qSTCSiPXB'L\KcW#STCflQRD*`cS8WYSiHtSmdRDFRSi{'B'NtST`IW#B'Nr`qS8L\KcC0LS}QRK<D#WOW#KYXB'N@Z[RD
`qSiCH
0KcL\D<STC#p,D]`cSTCPfi<DOCoQRK0D#WOW#KcBTNRD#CW#B'L\HtSTWGPaSTCZ[D]PVKMD#NRDx`qS"<D#Q:dDGFST{'B'NRST`viCtXB'`MBm[RNtS8QRD]DO`c`qSiC
W#BTKcNRWOKcQRD*WOB'N[RNtS6QRDy`cSTCoQRB'CgQK<DOW#WOKcB'NRDOCgW#B'L\HtSTWGPaSTCgQD#`RC0[RbRC0PfiVSiP<BW#[tSTQ!VSTQRBpggCVS6QRK0D#WOW#KXBTN:D#C
H
0D#W#KMCVSTL\D#NUP<D*`qSmQD*`qS#<D#WOB'NRC^P<[W#W#KYXB'Np ,bUhKqSTL\D#NUPVDxNRB6DGFIKMC0PVD]NRKcNR{T[RNtSmKMNP<D^~D<DONRW#KcSXB'HP<KcWYSD#N
N[RD#C^P0BWYSiC<BRvRH[RD#CLXSiCybRKcDONfC0D4PfiVSiPVS@QRD[RNzSTW#B'H`cBD#C^P<[WOPV[!VST`­pD0B.`cSSTNtST`MB'{tX
_
S4C<K0h'DHtSVS
W#BTNRC<KMQRD<S*`qSiC]wt`qSiC*QRD,`cS$<DOW#B'NRC^P0[RW#WOKXB'NfW#B'L\B@DO`%<DOC<[R`uPaSTQRB:QD,`qSrKMNUPVD^~D0D#NRWOKqS Q0DOC0P0[RWOP<[
VSi` S
QRDESTL@bB'CflHR`cSTNRB'CEW#[tSTQ!VSTQRB}kdRDFRSi{'B'NtST`qC<KMN;HD^PV[
0btS#vD#CQRDOW#KOviC0KcNQRDG~D#WOP<B'C#poCQRDC<[HJB'ND
HB	8`MB\PVSTNUPVB.Z[Dr[RNQDO~D#WGPVB.D#N`cS\W#STHtS.WO[tSTQ
<STQtSC0DrHR[D#QtS.hTDPVSiQR[RW#KMQRB\D#N[RNQRDO~DOWOPVB.D#N
`qS&0D#WOB'NRC0Pfi<[RWOW#KYXB'Np ]B'NW<DGPaSTL\D#NUP<DTv[RNtS!wt`qS!DFPVSjDONn`cS!WYSTHRSlWO[tSTQ
<STQtSjW#[IkUSlQRK0D#W#WOKXB'NsC0DYS
`qSlQRD.`qS'<D#WOB'NRC^P<[W#W#KYXB'NfihiSSzSTHtS0D#WODrWOB'L\Bz[RNRSzwt`qSlDGFPfiVSzDON¬XD#C^PaSpz£IK­vDON±WYSiL@bRKcBv`cSlwt`cS
DGFPfiVS±QRD`cS³W#STHtS±W#[RSTQ
VSiQtSfiNRBC0Kc{'[RDz`qSnQRK0D#W#WOKXB'N¢QRD`qS(<D#WOB'NRC^P<[W#W#KYXB'Nv}NRB%STHRS<DOW#DRXS±[RN
DO~DOWOP<Bl~iXSiW#Kc`ML.DONUPVD4QRDOP<D#WOPVSTbR`MD:D#Ns`qSiC,`2X
_
NRDYSTC8QRD:`qS)<DOW#B'NRC^P0[RW#WOKXB'Np
|
QD#L¢XSTC6dtSYkZ[RD@P<D#NRD,D#N
W#[D#NUPaS:Z[RD`qSrB<KcDONUPaSTWOKXB'N!QD6`qS;wt`cSrDGFPfiVS:QRD6`qS*<D#WOB'NRC^P<[W#W#KYXB'NlQRD#HD#NQRDQRD6`qS$0D#`cSTW#KYXB'N!D#NUPfi<D
`qSiC8QRKMC0PVSTNRW#KcSTCmDONUP<Dr`qSTC`2X
_
NRDYSTC8SiPtXB'L.KMWYSTC}QRD@STL@bB'C8H`qSTNRBTC ffi fl­p6£IK`qSQRKcC^PaSTNRWOKqS\D#NUP0D@`qSTC}wt`cSTC
SiPtXB'L.KMWYSTCQRDO`]HR`cSTNRBzD#C@L\D#NRBrZ[RD!DONPfi<D!`cSTC4QRD!`qSfWYSTHRSC<[RHD0KcB	OvDO`]C<DONUPVKcQBQRD#`xC<DOL.KMHR`qSTNB
DGFPfiVSjNRBjC<D;h'D\ST`MP<D<STQRBRp6D0BRvLXSiC,bRKcDONST`W#B'NUP<S<KMBRvDONsN[D#C0Pfi<BlWYSiC<BlQRKcC0HJBTNRD#L\B'CmQD:[RNtS
   	
fiffflffflffiffflfffl
	ffifffl
WYSiHtS@dRDGFST{TB'NtST`WO[kUSiC}wR`qSTCySPXB'L\KcW#STC]C0D6D#NRWO[RD#NUP<STNfC<D#HRSVSTQRSTCyD#NUP0DCYX
_
[RNRS@QRKcC^PaSTNRWOKqSrL\D#NB	
Z[RD:`qSiCmwt`qSiC,QRD#`C<[RbRC^P<SiPVBjWO[tSTQ
<STQRBRp;gC0PVBlC0D@PVSiQR[RW#D:DONZ[D:[RNtS!wt`qSSiPXB'L\KcW#S.DFIPfiVSjD#NDO`
C<[bRC0PfiVSiP<BsW#[tSTQ!VSTQRBC<DhTD!W#B'L\B[NtSzwt`cSzDGFPfiVSD#Nfi`qS 0D#WOB'NRC0Pfi<[RWOW#KYXB'NvgHD<BKcNUh'D0PVKMQtSDON±C<[
QRK<D#WOW#KYXB'NlQRD Q0H
<BTHtST{USTWOKXB'N SRp
 <STC$0DYST`MKce#S`qSTC4NtSTNRBTKcNRQRDONUPaSTWOKcB'NRDOC#vodD#L\B'CrQRKMC0P<KcNR{'[KcQRB 2U!	V¥4DFPVD#NQRKGXDONRQRB'C0D!C<B'b!<D
`qSjC0[RHJD0wtWOKcD.Sf`MBl`qS0{'BlQRD`qSTCQRB'CHB'C<KMbR`cDOCQRK0D#W#WOKcB'ND#C 0'Op]BTL.BjkUSfL.DONRW#KMB'NtSTL\B'CSTN
PVD<KMB	<L\D#NUPVDivt`cB'C}`cSTQRB'C}STb!<[RHP<B'CQRD;`MB'CR2U!	V¥yC<D4D#NRWO[RD#NUP<STNC0KcD#L\H
0D4B<KcDONUPaSTQRBTCdRSTW#KcS\DO`
HR[RNUP<BjQRD@KcNQRD#NUPaSiW#KXBTNp,gC0P<BjKcNRQKcWYSIvwi¤RXSiNRQRB'NRBTCmD#Ns`cSTCmB<KcDONUPaSTWOKcB'NRDOC0D#`qSPVKMhiSTCQRDO``qSie#BQKcC<B
W#KcSTQRB 0D#C<HD#WGPVBzST`H[RNUPVBfQRD:KcNRQD#NUPaSTWOKXB'NvZ[RDD#`hTD#WOP<B	QRD $][
0{'D0C,PVBTPVST`QRDO`g`qSTeOBjQRKcC0BIWOKqSTQB
HR[RDOQRD}C<DEHRSVST`MD#`MBmBHJD<HD#NRQKcW#[`qSgS6`cSmQRK0D#WOW#KXBTN\QDy`qS <DOW#B'NC0P0[RW#WOKXB'NvB6Z[RD}DO`RC<DO{'L.DONUPVBQRD
KcNUP<D<C^PVKMW#KqSi`cD#C:BlhTSiWYSTNUPVDOCa6D#L\D0{'D#NUPVD\D#N³D#`gC0[RbRC0PfiVSiP<BWO[tSTQ
<STQRBfHR[RD#QD.DOC0PaS;HD0HJDONRQRKcWO[R`qS
BnHtSVSi`cD#`MBsS`qS <DOW#B'NRC^P0[RW#WOKXB'Nv <DOC<HD#WOP<KMhiSTL\D#NUPVDip¢gC^PVD X[`MPVKML.BWYSTC0B³HBIQD#L\B'C:QRKcC^PVKMNR{'[RK<`cB
~iXSTWOKc`cL\D#NUP<DTvtHB	8`MB.QKcC<WO[PVKMQRB\D#NDO`HyXSfi<Si~BSiNP<D0KcB	Opyo~D#WOP<KMhiSTL\D#NUPVDivP<BIQB'C8`MB'CR2U!	V¥WOB'N
h'DOWOP<B	jQRD $][!<{'D<C!HD0HJDONRQRKcWO[R`qS!Sfi`cS(<DOW#B'NC0P0[RW#WOKXB'NvP<KcD#ND#N[RNRSfiwt`qSfiQDD#C^PaS X[R`uPVKcL.SsQRD
L\D#NRB'C;D#N±C0[KcNUPVD<KMB	#pfg`c`MBzKMNRQRKcW#SfZ[RDD#N±DO`]C<[bRC0PfiVSiP<BPVDONRD#L\B'Cr[NtSzwt`cSSiPtXB'L.KMWYSlQRDL¢XSTCOv
BTP<B	<{USiNRQRB\ST``cSTe#B[RNtS:NtSPV[
<ST`cDOeYS:KcNUPVD<C^PVKcWOKqST`­p
$DOC<[RL\KcDONRQRB!P<BIQRBj`MB!QRKMWadRBRvdRDOL.BTC6QRKcC0W#[P<KcQRB!Z[RD`cS <DOW#B'NRC^P0[RW#WOKXB'N ff

T!QRD@`cS!C<[RHD¥
wtWOKcD
|
[fl'¡vHB	[RNfiDG~D#WGPVBC0KcL\Kc`qS,ST`L\B'KXDTvfldtSTWOD\~iXSTWOKc`ML.DONP<DQRDOP<D#WOPVSTbR`MD.[RNRSzQRKMC<`cBWYSiW#KXBTN
D#L\D0{'D#NUP<D6D#Nl`qS@W#STHtS@KcNI~D<KMB	]WO[tSTQ
<STQtS@WO[tSTNRQRB`cS@QRK0D#W#WOKXB'NQRD6`qS@`X
_
NRD#SrQRD6`qS;QRKcC0`cBWYSTWOKXB'N.D#C
HtS<ST`cDO`qS@S:`cS@QRD6`qSfl0D#W#BTNRC0Pfi<[RWOW#KXBTNp
|
QRD#L¢XSTCOvRHJBy`qSfl<DO`qSTWOKXB'ND#NUP0D4`MB'CyHtSRXSTL\DOP0B'C*QRD 0D#QlQRD
`qSWYSiHtS.WO[tSTQ
<STQtS\kl`cS\dDGFST{'B'NRST`xD#`QRD4`qSW#[tSiQ
VSTQRS.D#C8LSYkTB	avC0D;KMNUhIKMD^PVD4D#`flC<DONP<KcQRBQRD;`cS
QRKMC<`cBWYSiW#KXBTNp BIQRBfD#`M`cBjNRBTC4HD0L.KuPVD:QRDGPVD<L\KcNtS6DO`gWYSRXSTWOP<DQRD\`qSTeOBlQRDKcNUPVD<C0P<KcWOKqST`MD#C,QRD\`cBTC
C<DOL.KM`qSTeOB'C,QRDQRKMC<`MBIW#STW#KYXB'NvHB	6L\B'C0PfiVSXDOC0PVBTCD#Nn`cB'C6W#STC<BTC;DON³Z[RDD#C4QRDGPVD#WGPaSTb`cD,[RNRSl`X
_
NRD#S
QRD`qSfl0D#WOB'NRC0Pfi<[RWOW#KYXB'NQRDL\D#NRBTCyD#NfC<[KMNUPVD0KcB	OvZ[RDD#Z[RKuhiST`cDS:[RNtS`X
_
NRDYS:SPXB'L\KcW#S@DGFP<S\DONzDO`
C<[bRC0PfiVSiP<BRvtZ[RDrS:C0[fhTD#e4KcNRQRKMWYS:Z[RDD#``cSTe#BD#C}QRDKMNP<D0C0PVKMW#KcST`cDOC#p
(*)fi).-  E'6D5NG':
;
2=5OE
;
698 57<
;
5AG ?5 >409?0	
£STbD#L\B'C*Z[RD6[NtS:QRKcC0`cBWYSTWOKXB'N.D#L\D<{TD#NUPVD6DONj[RNtS:C<[RHD^wtW#KMD6H
<BhTBIW#S[NjQRD#C0HR`qSTe#STL\KcD#NUP<Brh'D^
PVKMWYST`mD#N XD#C0PVSC<K6C<[ h'DOWOP<B	zQD $x[
<{'D<ClNRB%D#CfHD<HD#NQRKcWO[R`qS!S%`cSNRB	<L.ST`8QRD`qS±C<[HJD0wtWOKcD

'


UGpO <SiPXSTNQRB'C<D6`cSrW#BTNwt{'[
<STW#KYXB'NjH
0B'HR[RDOC0PaS:HtSVS@D#`72U!	V¥]QRD6[RNjWOB'N¤0[RNUP<B\QD6QRKcC¥
`cBWYSiW#KcBTNRD#CgDOL.D<{'DONP<D#CED#N.`qS6C<[RHD^wtW#KMDTvHJBQRDOL.B'CgW#ST`cWO[R`qSgW#[}XST`tDOCxC0[QRDOC<HR`cSTeYSiL.KMD#NUPVB6h'D0P<KcWYSi`
BjD#C0WYST`YXB'NnSTC<BW#KcSTQRB!kW#B'L\HtS<S<`MBW#BTNnDO`oQtSiP<BlDGFIHJD<KML.DONPVST`BTbPVDONRKcQRBfS!HtS0PVK,QRD:KMLXST{TD#NRDOC
QRD@L\KcW<B'C0W#B'HX
_
S:PX[RNRDO`p8C^PaSW#STNUPVKMQtSTQDOC0PXS!QDOwtNRKMQtSWOB'L.B.D#`H
<BQR[RWGPVB!DOC<WYSi`qS8QRD#`flh'DOWOPVB,QRD
$][
0{'D0C}QRD`qS:QRKcC0`cBWYSTWOKXB'NHJB	y`cS:QRK0D#W#WOKXB'NlNRB<L.ST`QRD`cSC0[RHD0wRW#KcDDONz`cS@Z[D;DOL.D<{'Dffi


'

 p U
SVS8WOB'NRBW#D`qS}B	0KcD#NUPVSTW#KYXB'N;QD#`D#C<W#ST`XBTNrD#Nr`qS}C<[RHD^wtW#KMDdtSiW#KqS}Z[xXD]`cSTQRBflRGBmdtSTWOKqSZ[xXD]`qSiQRB
aOEdD#L\B'C*QRD 0DYST`MKce#S]SiQRD#L¢XSTC*[RNjWOK0W#[RKuPVB@QRD $][
<{TD<C}Si`<DOQRD#QB	]QRDO`HR[RNUP<B:QRD,D#L\D0{'D#NW#KqSIp
SVS@D#`M`cB;W#B'L\D#NRe#STL\B'CxkSTWYSibtSTL\B'C]DONjD#`bB	0QRD,QRDO`D#C0WYST`YXB'NvI{'K<STNRQRB:Si`<DOQRD#QB	]QRDO`HR[NP<B:QRD
D#L\D0{'D#NW#KqSD#NfD#`flC0D#NUPVKMQRBZ[RD4NRB'CKcNRQKcZ[RD6D#`flWOB'NUh'D#NKcBDOC<WOB'{'KcQBRp*gNfN[D#C0Pfi<B!W#STC<BWOB'NUh'DONRKcB
QRD K0P<dSTNRQnABTPVdD ff flm{'KVSTL\B'C8D#ND#`oC0D#NUPVKMQRBlQRD:`qSiC6ST{'[¤<SiC,QRD#` <D#`MB¤mW#[tSiNRQRBlL.KVSTL\B'CD#N
D#`gC0D#NUPVKMQRBlLS<WYSiQRBlHJB	6DO`oh'DOWOPVBnQRD`cS!`2X
_
NDYS!QRD`qS!QKcC<`MBIW#STW#KYXB'Npr`ohTD#WGPVB	QRD $][
0{'D0CC<D
QRDGPVD0L.KMNtSmC0Kc{'[RKMD#NRQBmD#`IW#B'NUhTD#NRKMBfiff ffifl  fiffffifl­v'D#N:DO`WO[tST`C0D*W#BTNRC0Pfi<[kTDKMNRKcWOKqST`ML.DONUPVDg[RN:WOK<WO[RKMP<B
W#Dfi<STQRB,DON@D#`IW<KMC0PVST`HJD0~D#WGPVBRpgC0PVD]L.KMC<L\B8WOK<WO[RKMP<B8C0D]P<STeYSD#N:DO`IW<KcC^PaST`QRDG~D#WGPV[RB'C0B <BQRDYSiNRQRB
`qS8`2X
_
NDYS8QD*QRKcC0`cBWYSTWOKXB'NviZ[RDOQtSTNRQRBXDOC0PVDivUW#B'L\B,DOCoQRD*C0[RHJBTNRDOvSTbRKcD0P<BRpog`IhTD#WGPVB	gQRD $][
<{TD<CD#C
    R
	fl ' G
  	flt
 
   
H
0D#W#KMCVSTL\D#NUP<DmD#`Z[RDm[NRDmDO`JH
0KcNRWOKcHRKMBW#B'N.D#`wtNtST`QRDD#C0P<D±X[R`MP<KcL\B,W#K<WO[RKMP<BrSTbKcD^PVB;D#N!DO`W<KMC0PaSi`
QRDG~D#WOP<[RB'C0BRp][tSiNRQRBsD#`EW#K<WO[RKMP<BC<D <D#ST`cKMeYSlD#N[RNtSzC<[RHD^wtW#KMD!ST`<D#QD#QRB	;QRD[NtSQRKMC<`cBWYSiW#KXBTN
D#L\D0{'D#NUP<DTvyD#`yhTD#WOP<B	 QD $][!<{'D<CNB'C.KMN~B	0LSsQRDO`W#StXSiWOPVD SiC<W#DONRQRDONP<DsB³QD#C<WOD#NRQD#NUPVDsQRDO`
D#C0WYST`YXB'Np ]B'L\B!C<D;h'D:D#N`cS.wt{'[
<SvJPfiVSTC<DYSi`cKce#SD#`oWOK<WO[RKMP<B!STbKcD^PVB!DOND#`W<KMC0PaSi`QRDG~D#WOP<[RB'C0BRv
W#BTL.DONReYSTNQRBfksSTWYSTbRSTNRQRBfD#NnD#`gbB	<QD\QD#`D#C0WYST`YXB'NvflD#`ohTD#WOP<B	4QRD $][
<{TD<CNRBTC4KMNRQRKMWYSjC<KSl[RN
`qSiQRB:QRD#`flDOC<WYSi`XB'NlNRB'C}DONRW#B'NUPfiVSTL\B'C}LXSiC}ST`MP<B'CyBLXSTCybRS¡¤0B'C}Z[RD4ST`BTP0B`qSTQRBp
£IK}STHR`MKcW#STL.BTC;DOC0PaSiC)0D#{'`cSTCS`qSDOC0Pfi<[RWGPV[
<SnH
0B'HR[RDOC0PVSnQRDjC0D#L\Kc`cSTe#BsQRKMC<BW#KcSTQRBRvodD#L\B'C:QRD
dtSTWOD0`cBHRSVS`MB'CW#[tSiPfi<B.HR[RNUPVB'CmQRDrDOL.D<{'DONRW#KcS.Z[RDrP<KcD#NDrD#N`qSC<[RHD^wtW#KMDTvWOB'L.B.D#C0Z[D#L.SiPVKÙ
eYSiL.B'C8D#Ns`cS.wt{'[
<Sp p
|
`qSC0[RHJD0wtWOKcD@DOL.D<{'DONs`qSTC8QRKcC0`cBWYSTWOKcB'ND#CW#B'NhTD#WOP<B	<DOC6QRD $][!<{'D<C
Y&v M& vG$ M°kfl$'Y:vRW#[Ik'BH!<BQR[RWOP<BD#C<W#ST`qSWOB'Nl`qS:NRB	0LSi`QRD`qS:C0[RHJD0wtWOKcD.


Ë'I flcyDOC
Y#&



S

 R  R R  fl


Ë'I fl
 
+.-

M&



S

 R R  R  fl


Ë'I fl
 
+.-

$ M



S

 R  RI fl


Ë'I fl

+3-

$'Y



S

UR4R ' fl


Ë'I fl

+3-

 p U
QRB'NQRD
+.- /


 	
P
|
pAB'C6C0Kc{'NRBTC6QRD`cB'C6H
0BIQ[RWOP<B'C6NRB'CKcNQRKcW#STNsC<Kg`MB'Cmh'DOWOP<B	<DOCrQRD $][!<{'D<C
STHR[NPVSTNfdtSTW#KcS@~[RD<S\BQRDONPfi<B\QRD`qS:C<[HJD0wtWOKcDTpEAB'C}W#K<WO[RKMP<B'CyQRD $][
0{'D0C#0DYST`MKce#STQRB'CyDONzW#STQtS
WYSiC<BnSTHtS0D#WOD#N D#N `qSwt{'[!VSvD#N `cBTC@Z[RDlC<Dl{'K<SD#N%D#`yC0D#NUPVKMQRBQRDl`qSTC@ST{'[¤<STC:QD#` <DO`cB¤rHtSVS
`qSiCr`X
_
NRDYSiC@QRD!QRKMC<`MBIW#STW#KYXB'NfiDONPfiVSTNUP<D#Cz M& kQ$NM4k±DOND#`*C0D#NUPVKMQRBW#B'NUPfiVS0KcBHtSVS`qSiCr`X
_
NRDYSiC
D#L\D0{'D#NUP<D#Cj Y& k$ZYGpjAB'C4W#K<W#[KMPVBTC4DOL.HKcD#e#STN³knSiWYSTbtSiNfiD#N³D#`ED#C0WYST`YXB'NvZ[DD#Z[RKuhiST`cD\S
`qSs`X
_
NRD#SQRDzDOL.D<{'DONRW#KcSsQRD#`}HR`cSTNRBQRDl`qS~ST`uPaSQRDzSTHRKM`qSTL\KcDONP<BRp±gC^PVD <D#Z[RKMC<KuPVB¢D#L\HD#eYSk
STW#STbtS6DO`gW#K0W#[RKuPVBjQRD $][!<{'D<CD#Nn`qS!~ST`uPaSQRD\STHKc`qSiL.KMD#NUPVB}D#CNRDOW#D#C<S<KMBzWO[tSTNRQBfC0D\PfiVSiPVS!QRD
QRKMC<`cBWYSiW#KcBTNRD#C*HRS<WOKqST`MD#C#p
 8B'C]HJBQRD#L\B'Cwi¤<SxW#B'L\BrD²¤0D#L\HR`cB;D#NjD#`W#K<WO[RKMP<B@ST`<D#QD#QRB	EQRDO`HR[RNUP<B:QRDmDOL.D<{'DONRW#KcSrQRDm`cS
QRKMC<`cBWYSiW#KXBTN
'

Y&p ]B'L\KcD#NeYSjD#N³`qS!HtS^PVDKcNUP<D<NRSfQRDO` 2U!	V¥mkSTW#STbtSj~[RD<SfQRD±XDO`p\g`
H
0BIQR[WOPVBrD#C<W#ST`qSY&

 

S
/
4NRB'C]Bi~ <D#WODm[RNRSrWYSTNUP<KcQtSTQ.NRD#{'SiPVKuhTSIvZ[RDmKcNRQRKMWYSZ[RD,ST`wtNtSi`
QRDO`tW#K0W#[RKuPVB.~[DVS6QRDO`K2U!	V¥<oNRB'CDONRW#B'NUPfiVSTL\B'CLXSiCgbtS¡¤0B'CZ[RD8ST`RKcNKcW#KMB6QRD#`tL\KcC0L.B:QRDONPfi<B
QRDO`JU!	a²<Gp*C^PVB.KcNRQRKMWYS:Z[RD4D#`PaSTb[
<DGPVD4D#C0PtXS.DO`cDOhiSTQBRp*AflSL.KMC<L.S@B'HJDVSTWOKXB'NfW#BTNz`cSTC}BTP<STC
P0D#C:QRKMC<`MBIW#STW#KMB'NRD#C;D#L\D0{'D#NUPVDOCfDOW#[tSTWOKcB'ND#Cp U4NB'C:BT~ <DOW#DjDO`]L\KcC<L\B 0D#C0[R`MPVSTQRB\D#`*L\BQRD#`MB
QRDlQRKMC<`cBWYSiW#KcBTNRD#C@Z[RDfdRDOL.B'CBT~ 0D#WOKcQRBHtS<SsD#`flU
	V²:BT~ 0D#W#Dl[RNRSnDO`cDOhiSTWOKXB'N 0D#`cSiPVKuhTSQDf`cS
C<[HJD0wtWOKcD}QRD


 
P
|
pUgC0PVSW#STNUPVKMQtSTQD#CL@[krC<KML.KM`qSS,`qS,B'bC<D^hiSTQtSDGFIHJD<KML.DONPVST`cL\D#NUP<D



  M
P
|
Gp
(*)fi) +  E?
4 36 ?J45=<J0 >2 G 57C
;
<>8 E
;
698 57<
;
<J0 K5O65N27?0KE
8NRSjhTD#eZ[RDdRD#L\B'C,BTbPVDONRKcQRBlDGhIKMQRD#NW#KqSiC6DGFIHJD<KML.DONPVST`cDOC,QRD:Z[RD`cBTC 2U!	V¥mC<BTNn`cSTe#BTC,QRD
KcNUP<D<C^PVKMW#KqSi`cD#CyDONbtSiC<D;S\C0[STC0HJDOWOPVB\C<[HJD0wtWOKqST`­vtHJBQRD#L\B'C}W#BTNPfiVSTC^PaSjXD#C^PaSW#B'Nz`qS:Z[RD4QRD#bD#X
_
S
PVDONRDE[RN\`qSTeOBQRDhiSTW#STNUPVDOC#p,DSTW#[D<QB;WOB'N.`cS6QRKcC0W#[RC0KXB'N\D#N.[RNSiHtS0PVSTQRB4STNUPVD<KMB	#v`qS,H!<KcL\D<S
W#BTNRC<DOW#[RDONRW#KcSC0D#X
_
SZ[RDTvDON W#STC<BsQD!Z[RDj`qSQK<DOW#WOKXB'N±QDj`cB'C;`qSTQRBTC@STb
0[RHP<B'C@QRDO`*`qSTeOB~[RDVS
HD<HD#NQRKcWO[R`qSS6`cS <D#WOB'NRC^P<[W#W#KYXB'NvB'bRC0D0hiS#X
_
STL\B'Co[NtS,wt`qS6QRD}`qS 0D#WOB'NRC0Pfi<[RWOW#KYXB'N.DFPVSQRDONPfi<B
QRDO`A2U!	V¥­ST`WOB'NUP<S<KMB\Z[RD4D#NfD#`W#STC<B\QRDO``qSTeOB:QRDKcNUPVD<C0P<KcWOKqST`MD#Cap
$DOC<HD#WGPVB6S`qSyQRK0D#WOW#KXBTN;QRDO`IDOC<W#ST`XB'NrSTC<BW#KcSTQRB}D#Nr`qSyC<[RHD^wtW#KMDTv'DOCND#W#DOCVS0KcB8W#B'NRBW#DH
0DOhKqS¡
L\D#NUPVD`cB'CohTD#WGPVB	0D#C*QRD $][!<{'D<CEQRD8`cSTCW#[tSP<B4QRKMC<`cBWYSiW#KcBTNRD#CgHtS<W#KcST`cDOCQRD8£IdRBW`MDOk\D#L\D0{'D#NUP<D#C
   	
fiffflffflffiffflfffl
	ffifffl
Cα
αD βD
Cβ
βα
Cα Cβ
βDDα
*flfi fl y+C6/KDVD2[N4<;!?A2K]6T-,;!6/K]V]?A2z:J2[-i2(+96'?r2I796TFg@<-hB!?D@(25?1} ;96y;+C:J25_'@z7!GJK]@EF'GJ2(79@
796GJ+WV]6'?rK]VDGJF'GJ2(:O6/KT7!2U:J;94<25?Q2U;!+!2,6/:O6'|>2(F'G`@<+86/+m:J2UKD;9BS6'?]NMF'GO6(a12(K^2(+!796'?rGOVD2(KyKD6 +!2(:J2(+*:O@<K
B;!+sV]@<K~79686/-i6'?D4(6/+!F'GJ2 796m:J2(K~F';!25V]?D@ 7!GJKD:J@ F'2(F'GO@<+!6/KCB25?rF'GJ2(:O6/KU796wX9q9@ F  :J6'f "RF'2(7!2;!+!2
Fg@<+ffKA; |(6/FgV]@(?#796 T;!?D4(6/KIFg@(?A?D6/K]BS@<+!7!GO6/+sV]6
.
eMf{:J2(K 6/Frq!2(K+96'4(?A2(KzGJ+!7!GHF'2(+w6/:K]6/+sVDGJ79@*796
:J2(KT:JGJ+96/2(Ky796I7!GHKD:O@EF'2(F'G/`@<+fladPIK/`

es:J2(KyB25?AF'GJ2(:J6/K f
	h796/+sV]?D@~796/:Fg?rGJK]VD2(:!f
f 6/-h6'?D4(6/+*k;!6'?A2,7!6{`6/:aPI2=]@~2U:J2UGO_/} ;!GO6'?A7!2CK]6#-,;96/KDV]?A2,:H2,Fg@<+EN4<;9?A2(F'G/`@<+*796/:M:J25_'@
7!GJK]@EF'GJ2(79@9eGO4<;!2(:} ;96,6/:796U:J2hN4<;9?A23u a  az2(KzV]?A2/f(6/FgV]@(?rGJ2(K?D@>=D2(KIGJ+7!GJF'2(+w6/:1F'GO?AF';!GJV]@3796
^;9?D4(6'?AK,2(:O?D6/796/79@(?,7963F'2(7!2 B;!+sV]@{796i6/-h6'?D4(6/+F'GJ2Ee1KAGO4<;!GO6/+!7!@w6/:K]6/+sVDGJ79@ K]6 +2(:J2(79@{BS@(?
:J2 6/FAq!2ffK]6'4T`;!+ 6/:
Fg@<+s|(6/+!GO@ BM@(?,6/:
F';!2(:TK]684<GO?A2w6/+ 6/:
K]6/+sVDGJ79@ 7968:H2(KC254<;>=D2(K,7!6/:?D6/:O@>=
F';!2(+!79@ K]6m-iGO?A2 6/+ :J2 7!GO?A6/F'F'G/`@<+796*:J2 :j`

+96/2{7!687!GJKA:O@ F'2(F'G`@<+fla PzK/`

edBS@(?,6 =]6/-hB:O@9ed6/+ 6/:
F'GO?AF';!GJV]@ 2(:O?D6/796/79@(?i7!6eT6/:QB!?A@ 7!;FgV]@ 6/KAF'2(:J25?fiffon 2
ffifl
u6/KiBM@<KAGOVDGO|(@9ey:J@ F';!2(:
GJ+!7!GHF'2z} ;96QV]?A2(KyFg@<-hB:O6'VD25?T7!GJFrq9@LF'GO?AF';!GJV]@9eW2(F'252(-h@<KT-`2(K2(:OV]@<Ky}s;!62(:9B!?AGH+!F'GOBGO@9a T@<-h@
V]6'?A-iGJ+2(-h@<K6/+h6/:9:J2(7!@L796/:E6/KDF'2(:/`@<+"!#%$&'	6/:()%$&*+,	&-	'esFg@<+!F':H;!GJ-h@<K} ;968`6/K]V]66/KDV!`2#6/:O6'|52(79@9a
P :H2w-iGJKD-i2mFg@<+!F':H;!KDG/`@<+ :J:J6'4<2(-h@<K#?D6/2(:JGJ_/2(+!79@w6/:dB!?D@E7!;!FgV]@w6/KAF'2(:J25?CK]@(!?A6i:J2(K#@(V]?D@<KCV]?D6/K
B;!+sV]@<K[796#6/-h6'?A4(6/+!F'GJ2 "|(6'?I6/F';!2(F'GO@<+96/Kzu a 
.
a
 H    fffl	ffiff G
  	flt
 
  
D#N`qS:C<[RHD^wtW#KMDTp8£I[RHB'NR{'STL.BTC8[RNz`qSTeOB.QD;hiSTWYSiNP<D#C8W#B'N
'

&Q$³p*$D#ST`cKMeYSTNQRBQRDrN[RDGh'Bj`cBTC
W#K<WO[RKMP<B'C,QRD $x[
<{'D<C4ST`<D#QD#QRB	8QRD:WYSiQtSjHR[RNUPVBlQRD:DOL.D<{'DONRW#KcSsQRD:KM{'[tST`fl~B	0LSZ[RDdRKMW#KML.B'C
D#Nf`qSiCyD#W#[RSTW#KMB'NRD#Cfip U]B'bIPVD#ND#L\B'C}`qSTC}ST`uPV[
<STC <DO`qSiP<KMhiSTC
Y$



S

mIAR  fl


Ë'I fl
 
+.-

M$



S

[
R
 fl


Ë'I fl
 
+.-

&PM



S

m=I fl


Ë'I fl

+3-

&,Y



S

[I fl


Ë'I fl

+3-

,IpM'
Z[RDmNB'CxKMNRQRKMWYSTN\Z[RDmDO`J`cSTe#BQRDhTSiWYSTNUPVDOC#vST`Kc{'[tSi`tZ[DmD#`QRDKcNUP<D<C^PVKMW#KqSi`cD#COvUPaSTL@bKGXD#N)<DOC<[R`uPaSD#N
[RNtSjDO`cDOhiSTWOKXB'NsQD:`qS!C<[HJD0wtWOKcDTp@,D#`oQRDOC<HR`cSTeYSiL.KMD#NUPVB!hTD0P<KcW#ST`oQRDO` 2U!	V¥mNRBlHJBQRDOL.B'COvHB	
PaSiNP<BRvtQRDOQR[RW#KyC<[zWYSRXSTWOP<DyQRDhiSTWYSTNUP<D#C}B.KMNUPVD0C0P<KcW#KcST`p
AflSmH
<DO{'[RNUPaS,Z[RDxHR[RDOQRDyC<[
0{'KD#NUP<B'NRW#DOCgD#C YQRD*Z[xXD]QRD#HD#NRQD*Z[RD*[RNtS8QRKcC0`cBWYSTWOKXB'N4QRKcC0BIWOKqS
QtS\D#L\D<{TD#NUPVD4D#Nz`qSC<[RHD^wtW#KMD;{'DONRD0Dr[RNzD#C0WYST`YXB'NSTC0W#DONRQRD#NUP<D@B.QD#C<WOD#NRQD#NUPVD %SVS\QRD#C0HJD²¤<S
`qS\QR[RQtS!HBQRD#L\B'CmC0[RHB'NRDOvC<DO{*X[RNsSTHRS<DOW#D@KM`c[RC^PVSiQRBDONs`qS\wR{'[
VS pMYvDO`WYSiC<BjL¢XSTC8{TD#NRDVST`­v
W#BTN[RNtS°X[RNRKcW#S\QKcC<`MBIW#STW#KYXB'NfW#B'Nfh'D#WGPVB	8QRD$x[
<{'D<CPVBTPVST`
'

HtSVST`MD#`cB\S\`qSC<[RHD^wtW#KMDTvJk
QRKMC<BW#KqSiQtS.DONs[RNsHR`qSiNRB\''ffi:W#[tSi`cZ[RKcDVSZ[RD@STHtS0D#W#D:DOL.D<{'DONUPVD@DONs`qS.C0[RHD0wRW#KcDT:WOBi
fi0D#C0HJB'NQRKcDONP<DTpg,DONRB'L\KcNtSiL.B'C*ST`HR`cSTNRB6DON\DO`RZ[RDyC<D}QRKMC<BW#KcSm`qSmQKcC<`MBIW#STW#KYXB'Nlh'DgDOC<Z[RDOLSUv
Z[RD4`cB:dtSTWODQRD`qS@~B	<L.S

L
	
O


,IpM'
]B'L\BrkUS:dRDOL.BTC*dRD#WadB.DONjBIW#STC<KMB'NRD#C}SiNP<D0KcB	0D#C#vIC<D,PfiVSiPVS@QRD,WYSi`cW#[`qSx`cB'C*H!<BQR[RWOP<B'C*DOC<WYSi`qS0D#C



 
k


 
vRPVDONRKcDONRQRBD#NfW#[D#NUPaSD#`WOK<WO[RKMP<B:QRD $][
0{'D0CC0D#{]X[RNlDO`C<D#NUP<KcQRB\QRD`qS@`X
_
NRD#SrQRD
`qS;QRKcC0`cBWYSTWOKXB'NvZ[RD6C<[HJB'ND#L\B'C#vRQD,~B	<L.SrS0bRKMPfiVS0KqSvZ[RDCVSi`cD,dtSiW#KqS;`qSrC0[RHJD0wtWOKcDipxS0P<KcDONRQRB
QRD.`cB'C4W#[tSP<BzHJBTC<Kcb`cD#C4HR`cSTNRB'C''vHtS<SWYSiQtSz[RNBQRDDO`c`MB'CQRKcC0HJB'ND#L\B'C;QDC<DOKcC4h'D#WGPVB	0D#C
QRD$][!<{'D<C:HtS<ST`cDO`cB'CrS`qSC0[RHD0wRW#KcDip±,D!DOC0PVSL.STNRDVSKMNRW#`M[X
_
L\B'C4`qSHB'C<KMbRKc`MKcQtSiQ³QRDjZ[RDlDO`
C<DOL.KMHR`qSiNRB@QRD6`cS@QRKcC0`cBWYSTWOKXB'N!C0D6DGFPVKMD#NRQRSDONz[NfC0D#NUPVKMQRBB:D#NfBTP0BRv`MB:Z[RDD#Z[RKMhiST`MD6S@WYSiL@bRKqS

HB	
	

p K ¤<STNRQRB\D#`HR`cSTNRBQD@QRKcC0BIWOKqSTWOKXB'NlQRDr`qSQRKcC0`cBWYSTWOKXB'NlkfC<[h'DOWOP<B	,QRD $][
<{TD<COv
D#`h'DOWOPVByNRB	<L.ST`JS@`qS4C<[RHD^wtW#KMD6D#Nj`qS;Z[D6D#L\D<{TDmD#CX[RNKcW#Bp£ID,HR[D#QRD6QRDOL.BTC0P<Sx~iXSiW#Kc`ML.DONUPVDTv
STHR`MKcW#STNRQRBmPVST`IkrW#B'L\B6dRDOL.B'CdRD#WadRB;STNUPVDOCg`qSTC <D#{T`qSTCoQDyD#L\D<{TD#NRWOKqS6S,WYSiQtS,[RNtS6QRDy`cSTCoHB'C<KMbR`cDOC
W#BTL@bRKcNRSTW#KMB'NRD#C.QRDHR`cSTNRB'C\khTD#WGPVB	0D#CjQRD $x[
<{'D<COv8Z[RDsDONPVBQRB'C`MB'CW#STC<BTC
	

  1
fik



  1
vflHB	`cBlZ[RD.DO`gD#C0WYST`YXB'N³{TD#NRDVSTQRBfHB	`qSjQRKcC0`cBWYSTWOKXB'NsQKcC<BW#KcSTQtS!DOL.D<{'DONP<D\P<KcDONRD
C<KMD#L\H
<D8D#`L.KMC<L\B;C0Kc{'NBRpggN!`qSwt{'[
<S pu;C0D,Kc`M[RC0PfiVS`qS4C<KMP<[tSTWOKXB'N <D#C0[R`MPVSTNUPVDivL\B'C0PfiVSTNRQBrZ[RD
[RNtSzQRKcC0`cBWYSTWOKXB'NnQRKcC0BIWOKqSTQRSzD#L\D0{'D#NUP<D!D#N[RNRSC<[RHD^wtW#KMD\'ffij{'D#NDVS[N±D#C0WYST`YXB'N±W#BTN[RNtS
ST`uPV[
<S&<D#`cSiPVKuhiSQRDp 	 P
|
vWO[k'Bf`qSiQRBjD#`MDOhiSTQRBjC0D\DONRW#[D#NUP<S Q0HB	,DONRW#KMLSSjQD:`qS!QRKMC<`cBWYSiW#KXBTN
QRKMC<BW#KqSiQtS@D#L\D0{'D#NUPVDip
¦
 
¦ 
)43);$'>(8-fl®&3 +@)4? 5>:«:$')5)ff
g`*STNyXST`cKMC<KcCQRD`qSTC;L°X[R`uPVKcH`cD#C6KMLXSi{'D#NRDOCrB'bIPVD#NKcQtSTC;QRDU
	V²4PVSiC$<D#ST`cKMeYS4`qSiCrH
0[RD#btSiC@QRD
NtSTNB'KcNRQD#NUPaSTWOKXB'NnC<[{'KcD<D\Z[D.C0[fi{'DONRD<STW#KYXB'N³kH
0B'HtST{'STW#KYXB'ND#C0PtXSzW#ST[RCVSiQtSzHB	[RNfiQD#C<H`qSTe#S
L\KcD#NUP<BzHR`YXSTC0P<KcWOBzSf`cBl`qS<{'BlQRD\`qSTC4QRK<D#WOW#KMB'NRD#CWOB'L.HRSTWOPVSTC^''6QRD\`qSjC<[RHD^wtW#KMDs'¡p
|
C#X
_
¹Å­¸y¶<ÀOÁÃ
Õ
¾ÇÄ¶GÌi¶^Æ6¶0ÇIº^¾O¹¸}¿¡¶¶0¹Å¾G¼Å­¼2¾aÅ2¾Æ¿¸yº^¸GÆ6ÇÓ¾É^¸#¹¿¶E¿ÃÓ¹­ÇÈ¸º^¾Oº¥Ã<Î¸GÆÌi¿¶Ô¾G½¡ÇÄ¾G¼¿¶ÇÓ¾É0¸O¹fl¿¡¶
Õ
¾Gº^¾GÆ#Å­¶0¹fl¸
¿¶gÃÄÆ#Å­¶^¼2¹Å­ÃÓº¥ÃÓ¾ÇÄ¶0¹
   	
fiffflffflffiffflfffl
	ffifffl
Qpi
P pi
piQ Ppi
ξPQ
(p)
(p)
PQ
obfiffi fl yKD}s;!6/-i2796 ;!+!2 7GJKD:O@EF'2(F'G/`@<+ 7GJK]@EF'GJ2(7!2 4(6/+T`6'?AGHF'26/-h6'?A4(6/+WV]66/+ ;!+!2
KD;9BS6'?]NF'GJ6L"R&(&9$
.
aT2~7!GJKD:J@ F'2(F'G/`@<+be } ;96z6/+mB!?AGJ+!F'GJBGO@LVDGO6/+!6z|(6/FgV]@(?I796 T;!?D4(6'?AK 	!we9K]6
7!GJK]@EF'GJ282*:J@*:J25?A4(@*796h;!+ffB:J2(+!@ "
.
6/+79@<KzB25?AF'GJ2(:J6/Kz7!6hXEq!@ F  :O6'fff796U:H23k@(?A-i2
	
	
 a Y2(:Lf Fg@<-h@ K]6 7!GJKDF';!V]6 6/+v6/:V]6g V]@ f K]6 6/KA}s;96/-325VDGO_/2 6/+ 6/K]VD2 N4<;9?A2Ee
2=]@~F';2(:J}s;GO6'?TFg@<-,GJ+2(F'G/`@<+w796B:J2(+9@<Kyf3|(6/FgV]@(?A6/K796 ^;9?D4(6'?AK/e f<2~V]6/+!4<2h:J2~7!GJKD:O@EF'2(F'G/`@<+
F'25?`2(FgV]6'?CGJ+sV]6'?AK]VDGHF'GJ2(:@w796U|52(F'2(+WV]6/K'e1K]6Uk @(?A-32*;+ 6/KDF'2(:`@<+%6/:O6'|>2(7!@wK]@(!?D6U6/:1B:J2(+9@m796
7!GJK]@EF'GJ2(F'G/`@<+ba
HtS0D#WOD.C0[R{'D0K0`cBl`qSlQRKcC^P0KcbR[RWOKXB'NQRD\`cBTC6QRDO~DOWOPVBTCrD#Nnwt`qSiC#vflC<KM{'[RKcDONRQRBfC<KMD#L\H
<D`qSiC4QK<DOW#WOKcB'NRDOC
0'Y'}QD#C<QDrD#`flHR[NP<BQRD4KcNQRD#NUPaSiW#KXBTNpygNDOC0PVDrSTHtS^PaSTQB.H
0B'HB'NRD#L\B'C}[RNzL.DOWYSTNRKMC<L\B.QD;QRD
~B	0LSTWOKXB'NH`XSTC^PVKcW#SHJB:D#`yW#[RST`y`qSQRDG~B	<L.STWOKXB'NW#ST[RCVSiQtSnHB	:`cSH[RNUPaSC<DjP<STQR[RWODfDON PVST`cDOC
QRDG~D#WOP<B'C#p
|
`KcNRQD#NUPaSxC<B'b!<Dm[NtSrC<[HJD0wtWOKcDmC0D,QRDOC<HR`cSTeYSrL.SiP<D<KcST`tHR`YXSTC0P<KcWYSiL.DONP<D}HJB	x`qSWYS0{USrZ[RD8C<D
D¥¤0D<WOD;C0B'b
<D`cS@L.KMC<L.SpogC0PVS\QDO~B	0LSTWOKXB'NjdRS\QRD4STQD#W#[RS<C0D;Si`HtS0P<KcWO[R`qSxC<KMC0PVDOLS:QRDQRDOC<`MKceYS¡
L\KcD#NUP<BDGFIKMC0PVDONUPVD:D#NsW#STQtSW<KMC0PaSi`p8Ns`MB'CmL\DOPVST`cDOCEYaDO`C0KcC0P<D#L.SH
0KcNRWOKcHtST`flQRDrQRD#C0`cKce#STL\KcD#NUP<B
`cBlWOB'L.HB'NRDON³`MB'CHR`qSiNRB'C ''\k`qSiC4QK<DOW#WOKcB'NRDOC 0''GvH[RD#C4C<B'N³Z[RKcDONRD#C;L.DONRB	B'HB'C<KMW#KXBTN
D¥¤0D<WOD#N%dtSTWOKqS[RNRSQRDO~B	0LSiW#KXBTNfiK <DGh'D0C<KMbR`cDipsg`*C<KMC0PVDOLSzQRD!QRDOC<`cKMeYSTL\KcDONUPVBH!<KcNW#KcHRST`QRDj[RN
W0KcC^PaST`D#C±X[RNRKMW#BRvHD<BjC0[QRKcC^P<KMbR[RWOKXB'N <D#C0HJDOWOP<BzS.[RNtS!C<[HJD0wtWOKcD@hiS#X
_
S.QRD:[NtS!B	<KMD#NUPaSiW#KXBTNS
BTPfiVSplB	r`MBfPVSTNUPVBRvSTNUPVD#C;QRD!SiNtST`cKMeYS6`cS 0D#C<H[RD#C^PaSQRD\[RNtSC0[RHD0wRW#KcD\~ <DONP<D!Sf`qSlQRDO~B	0LS¡
W#KYXB'NvD#C8NRD#WOD#C<S<KMB!W#B'NBIWODC<[B	0KcDONPVSTW#KYXB'N <D#`cSiPVKuhiS)0D#C<HD#WGPVBjS\`qSQRDr`MB'C}HR`qSiNRB'C}kzQK<DOW#WOKcB'NRDOC
QRD.QRD#C0`cKce#STL\KcD#NUP<BRp!gCr`cSjQRKcC^P<KMbR[RWOKXB'NnD#C0HtSTW#KcST`QRD XDOC0P<B'CrZ[RKMD#NRDOC$<KM{'D#Nn`cBTC;L\D#W#STNRKcC0L.BTCk`cS
L\B	0~B'`MB'{tX
_
SmQRDm`MB'CQRDO~DOWOP<B'C*{'DONRD<STQRB'CxQR[
VSiNP<Dm[RN.H
<BW#DOC<B@QD8QRDG~B	<L.STWOKXB'N\HR`XSiC0PVKMWYSpgC0PVBrDGF
HR`MKcWYS\`qSTC8QRKM~D<DONP<D#C,H!<B'HRKMD#QtSiQRD#C,L\D#WXSTNRKMWYSTC8QRD@`qSiCmC<[HJD0wtWOKcD#C6BTbRC<D0hiSTQtSTC6HRSVS`cSTCmQKcC0P<KcNUPaSiC
B	0KcD#NUPVSTW#KMB'NRD#C  flpfgCrQD#W#K#vo`cSfC0[RHD0wRW#KcD.QRD[N±W0KcC0PVST`HJBTC<D#D.[RNtSTC;H
<BTHRKcDOQtSTQRDOCrL\D#WXSiNRKcW#STC
HD#W#[`cKqS<D#CyHRSVS:WYSiQtS\B<KcDONUPaSTWOKXB'NjW<KcC^PaST`MKcNtSIp
AflSfHR[NPVSfQD#`x£
 ! {TD#NRDVSjPVD#NC<KcBTNRD#C4DGFP0D#L.STC4Z[D.DFWOD#QRDON±D#`g`X
_
L\KMP<DrD#`YXSTC0P<KcWOBfL\KcDONUPVSiC
HD#NRDGPVS!DONs`qSC0[RHD0wRW#KcDiv`cB.Z[D:NRD#WOD#CVS<KqSiL.DONP<D:C<DrPfiVSTQ[RW#D:DONs`qS.N[RWO`cD#STW#KYXB'NkL\BhKcL\KcD#NUP<B
QRD!QKcC<`MBIW#STW#KMB'NRDOC#pFIH
0D#CVSiQRBQRD!BTPfi<BL\BIQBRvo`qSfHR[RNUPaSQD#C<H`qSTe#SLSiP<D0KqST`QRDO`]HR[RNUP<BsQRD!KcN
QRDONPVSTW#KYXB'NZ[RD;dtSQRD;C<DQ<ST`MB¤<STQRBSDONBTP0B`M[R{USOp}AflBZ[DrL¢XSTC8NB'CmKMNP<D0D#CVS.D#NH
0KcNRWOKcHRKMBD#C
KcNQRD#NUPVKuwtWYS`MB'CyL\D#WYSiNRKcC0L.B'CyB\C<KMC0P<D#L.STC}QRDQRD#C0`cKce#STL\KcD#NUP<B\Z[RD4H
0B'HtST{'[D#Nf`qS:QRDO~B<L.STW#KYXB'NjD#N
QRK<D#WOW#KMB'NRD#C4HtS<ST`cDO`qSTCSf`qSjC<[HJD0wtWOKcDTvHR[RDOCrD#CrSTC#X
_
WOB'L.Bf`cBfB'bRC0D^hTSiL.B'CDFHD0KcL\D#NUPaSi`cL\D#NUPVDip
gNj`qS6wt{'[
<S pu',C0DmL@[RDOC0PfiVS@WXBTL.B;D#`VSTQRKMB;wtNKMPVB;QRD,`cS;HR[RNUPVSrdtSTWOD,Z[RD,HtS^PVD8QRDmDOCVSrPVDONRC<KYXB'N
C<DmHR[RD#QRSrPVSiNRC<L\KMP<KD#Nj[RNRS@QRK0D#W#WOKXB'NHtSVSi`cD#`cS;S;`qS;C0[RHD0wRW#KcDivR`cB;Z[RD6C<DmhTD,~SYh'B	0D#W#KMQRB@HB	]`cS
DGFIKMC0PVDONRW#KcS\QD4QK<DOW#WOKcB'NRDOCyQRDQRD#C0`cKMeYSTL\KcDONP<B 0'*PVSTL@bRKGXD#NjHtSVST`MD#`qSiCyS\`cS@C<[RHD^wtW#KMDTp
gNs`qS.wt{T[
VSIpM'rC<D@DOC<Z[RD#L.SiP<KceYS!`cS.HR[NPVS!QRD#`o£
 !1HJDONRDOPfiVSTNQRBjD#Ns`cS.C<[HJD0wtWOKcDf­T¡Gv
QRB'NQRDC<DQRD#Lr[RD#C^PVS WXB'L\BQRB'ClHR`cSTNRB'CjC0D#W#STNUPVD#C ''nHR[D#QRDON ~B	0LS [RN WYSTNtSi`6QRD t[¤0B
 H    fffl	ffiff G
  	flt
 
   
[110]
P
M
(11
1)
(11
1)
-
-
M’
(001)
 -
 flfiffiffi IyKD}s;!6/-i2h796C:J2i4(6/+96'?A2(F'G/`@<+ 796C;!+ )%$*fi,	&-	I-h6/7!GJ2(+sV]6C+!2(+!@<GJ+!796/+sVD2(F'G/`@<+fla
2~B;+WVD2UBS6/+96'V]?A2~6/+w:J2~KD;!BM6'?DNF'GO6h"R&(&9$
.
6/+{:J2~7!GO?A6/F'F'G/`@<+w+9@(?A-i2(:S2 `6/K]VD2EeBM6'?A@~7!6'GJ79@~2
KD;U?A2(7!GO@zN+GOV]@9e56gEGJKDV]6[;!+!2zFg@<-hBS@<+96/+WV]6[7!6^7!6/K]B:J25_/2(-iGJ6/+WV]@6/+h:J27!GO?A6/F'F'G/`@<+CB25?A2(:O6/:J22:J2
KD;9BS6'?]NF'GJ6(a
KDV]6^7!6/K]B:J25_/2(-iGJ6/+WV]@#B:`2(K]VDGJFg@9e(BS@(?:J2zk @(?A-32z25B?D@/9GJ-i2(7!2(-i6/+WV]6KD6/-iGO6/K]k/`6'?AGJF'2
796i:J2*B;!+sVD2EeK]6iF'2(+2(:JGO_/2*6/+WV]?A63:O@<K#79@<K#B:J2(+9@<K796i796/KD:HGO_/2(-iGO6/+sV]@

$($($>*KDGO4<;GO6/+!79@*;!+!2
7!GO?D6/F'F'G`@<+  $($'& eVD2(:f Fg@<-h@ffKD63GJ+!7!GHF'2m6/+ :J2mN4<;!?A2Ea8P ;!+!2 796'V]6'?A-iGJ+2(7!2w7!GJK]VD2(+F'GJ2m6/K
Fg?D6/2(79@3;+{:J25_'@i796C7GJKD:O@EF'2(F'G/`@<+ W	eM}s;!6LK]6C7!GJKD@ F'GJ2UB25?r2h7!25?:J;94<25?[2(: )%$*fi,	&-	ga
 '    	
fiffflffflffiffflfffl
	ffifffl
bfiffi S 
0
-3254(6/+ 796h-iGJFg?D@<KDFg@(B`

2 `@(BVDGJF'2m796h:J28KA;9BS6'?]NF'GO6UG Q"R&(&9$
.
V]?A2(K#?A6/2(:JGO_/25?
;!+!2m-iGJFg?A@<GJ+!796/+sVD2(F'G/`@<+ f BS@<+96'?L796h-i2(+G N6/K]V]@w:O@<KB;+WV]@<K#796h6/-i6'?D4(6/+!F'GJ2w796h:J2(K#7GJKD:O@
F'2(F'GO@<+96/KTV]?A2(K^-h@>=D25?Q:J2C-U;96/K]V]?A2UFg@<+m254<;!2U@/9GO4(6/+!2(7!2U7!GJ:H;b`

7!2Ea1Y2(+sV]@h:J2C7!GHK]V]?AGO;F'G/`@<+h796
:O@<KC7!6'k 6/FgV]@<K~Fg@<-h@KD; 6/KDV]?A;!FgVD;9?A2ffK]682(KD6/-h6 =]2(+ +9@(VD25:O6/-h6/+sV]682(:TF'2(K]@ 7!68:O@<K)%$*fi,	&-	 !
2(+{Pz;"R&(&9$
.
ayy+w6/:bF'2(K]@37!6/:flG Te!:J2(KQ7!GHKD:O@EF'2(F'GO@<+96/KQK]@<+wVD2(-,G `6/+ffK]6/-iGJ:J25_'@<K^6/-i6'?D4(6/+WV]6/K
6/+:J2 KD;9BS6'?]NF'GO6(a ^2(7!2 6g V]?D6/-i@ff7963;+K]6/-iGH:J25_'@{6/-h6'?D4(686/+;!+!@ 7968:H2(KL79@<KCN:J2(KL} ;96
k @(?r-i2(+{;!+m!?r25_'@9a T@(?DV]6/K/`

2i796LZ GO4<;96/:flP,a25?AF(`

2 Y1;+[`@<+{fmPI4<;!K]VDGH+!2~PIK]6/+5=%@9a
HR`YXSTC0P<KcW#BzHJBrD#`EW#[RST`]C0D!HR[RDOQRD!QRDOC<HR`cSTeYS;D#`xLSiP<D0KqST`gQRDOCVST`MB¤<STQRBQRD#`xHR[RNUPVBsQRD.KcNRQD#NUPaSTWOKXB'Np
gN±DO~DOWOP<BRvgH
<BTbtSTbR`MD#L\D#NUPVD.`qSj~B	<L.SzL¢XSTC4DO~D#WGPVKuhTSzQRDQRDOC<HR`cSTeYSrD#`xLSPVD0KqST`gQD#CVSi`cB¤<STQBHB	
`qS\HR[RNUPaS!C0DYSQD#C<`MKce#STNRQRB!QKcWadRB!DFIW#D#C0BlQRDrL.SiPVD<KcST`D#NUP0D:`cB'CQRB'C8HR`qSiNRB'CmC0D#W#STNUPVD#C T'S`MB
`qS<{'BQRD;`qS:QRK0D#WOW#KXBTN 0'Y'Op*,D4D#C^PVD;L.BQRBRvtN[RWO`cDYStXS.[N`qSie#B\QRD;KMNUPVD0C0P<KcW#KcST`cDOC}WYSTQtSh'DOerZ[RD
D#`QRD#C0HR`qSTe#STL\KcD#NUP<B:S@`cB@`cS<{TB@QRD6D#C^PaS:QRK<D#WOW#KYXB'N!C<D#S:[RNtS:QRKcC^PaSTNW#KqS;KcNUPVDVSiPtXB'L.KMWYSpgC0PVD6`cSTe#BjB
C<DOL.KM`qSTeOBRvHR[RDOC;DOCrDOL.D<{'DONP<D.DON³`cSfC0[RHD0wRW#KcDYGvD#C^PXSzWOB'L\HR[RD#C^PVBzHJB	6QB'C;C0D#{'L\D#NUP<B'C4ksP<KcDONRD
~B	0LS6QRD( WOB'NQRBTCxHR[NP<B'C]QD8DOL.D<{'DONRW#KcS4DON`qS6C0[RHJD0wtWOKcD8HJB	W#STQtS[RNRBrQD8`MB'CQRB'CEC<D#{TL.DONI
PVBTC#p *STQRSlC0D#{'L\D#NUP<BfC0DD#NRWO[RD#NUP<SfWOB'NUPVDONRKcQRBlDON³[RNHR`cSTNRB'Tprg`hTD#WGPVB	QRD $][
0{'D0C6QRD
D#C^PVDC<DOL.KM`qSTeOB4HD^~D#WGPVB4D#CmC<KM{'[RKMD#NRQRB`cSTCB	<KMD#NUPaSTWOKcB'ND#CgD#C0W#B'{TKcQtSTCED#N\`qS,wt{T[
VSU

S
/
 R SR Y'Gv
BZ$'& DON³`cS!NRBTPVSTW#KYXB'NsQRDydRB'L\HRC<BTNp:gC0P<D.DOC4H!<D#WOKcC<STL.DONUPVD:D#`ohTD#WGPVB	QRDOC<HR`cSTeYSTL\KcDONUPVBlH
<B
h'BWYSiQRBHB	;`cSfH[RNUPaSpASfQRKcC0BIWOKqSTWOKXB'NQRD.WYSTQRS[RNRBQD`cBTC;C0D#{'L\D#NUPVBTCrD#NfiQRB'CrQKcC<`MBIW#STW#KMB'NRDOC
HtS0W#KcST`cDOC8QRD:£IdRBW`MDOkzQtS.`M[R{USH
0D#W#KMCVSTL\D#NUP<D:ST`J2U!	V¥C0Kc{'[RKMD#NRQB`qSiC<D#STW#WOKcB'ND#C IpMrk pE
QRKMC<W#[IPVKcQRSTCyD#NfD#`flSTHRS0PVSTQRB\STNUPVD<KcB#p
SiNP<Bl`qSQRKMC0Pfi<Kcb[RW#KYXB'NQRD:`MB'C,QRDG~D#WOP<B'CW#B'L\B!C0[³L\D#W#STNRKcC0L.BQRD:{'D#NDVSiW#KXBTN <D#WO[RD0QtSjL.B
{'B'`M`XB'N\S4`cB'CEDGFIHD<KML.DONUPVB'CxQRDmL\KcW<B'KMNRQRD#NUPVSTW#KYXB'ND#N!dtSi`c[
0B'C]Si`cWYSi`cKcNB'C#vUWOB'NRW0DOPVSTL.DONUPVDmDONjAK]v
Z[RDBTbRC<D0hiSTL\B'CD#N±`cSlKMLSi{'D#NQRD\L.KMW0B'C<WOB'HX
_
S°XB'HIPVKcW#S IpM[p  VSTC <D#ST`cKMeYS6[RNRSzL\KcW0B'KcNQRD#NI
PaSiW#KXBTNC<BTb
<D;`qSC<[RHD^wtW#KMD:AKy'¡xkfC<[L.D<{'K8`cS\L@[D#C0PfiVSDONsST{'[RS.BYFIKc{'DONtSTQtS\QRKc`M[X
_
QtS:HtSVS
SiPVSTWYSZ[X
_
L\KcW#STL\D#NUPVD6kfHJBQRDhKcC0[tST`MKceYS`MB'C}HR[RNUPVBTC,QRDrDOL.D<{'DONRW#KcS.QRD;`qSTC}QRKMC<`MBIW#STW#KMB'NRD#C}{'D
NRDVSTQtSiC#vRC0D4BTbRC<D0hiSTNfSfiXD#C^PaSTCyQRKMC0Pfi<Kcb[X
_
QtSiC]D#Nlb
<STe#BTCyC<Kc{T[RKcDONRQRB:`qSiC*QRK0D#WOW#KcBTNRD#CR^''Op D#L\B'C
Z[RD,W#STQtSrb
<STe#BrD#C0PtXSrW#BTNRC0P<KMPV[X
_
QRB;HJB	xQRB'CEwt`qSTCOvIDONj`qSTCEZ[RD,DOL.D<{'D8WYSTQtS;[RNRB@QRDm`cB'CEQRB'CxDGFP0DG
L\B'C8QD;[RNC<D#L\Kc`cSTe#BQRD;QRKcC0`cBWYSTWOKXB'N 
	 fl­p8AflS.STNtST`MB'{tX
_
S@WOB'NN[RDOC0P0B!WYSiC<B!DOCmW#`cSVSIvST[RNRZ[RD@WOB'N
`qS@DOC<W#ST`qSD#C0HtSTW#KcST`%0D#QR[RWOKcQtS:hiS<KMB'CfXB	0QRD#NRDOC}QRD;L.ST{'NKMPV[Qp
 H    fffl	ffiff G
  	flt
 
  '  
flfiffi fl L" S) U+!-

.0
-i254(6/+m796;!+ )%$*fi,	&-	y6/+mPI4"R&(&9$
.
e25B25?D6/F'GJ7!@CV]?A2(KTS@<- 
25?A796/25?i:H2 KA;9BS6'?]NF'GO6mFg@<+ GO@<+96/Kh796w2=]2 6/+96'?D4!`

2f F'2(:O6/+sVD25?A:J2 BS@<K]V]6'?rGO@(?A-h6/+sV]6(a P :J2
796'?D6/Frq!287!6/:-iGHKD-h@8KD6,@(KD6'?D|>2(+ 79@<KGJ-hB;9?D6'_/2(K'eM}s;96,B25?D6/Fg6/+2(+!F':J2(72(K=D;!K]VD2(-i6/+WV]6U6/+
:J23: `

+96/2h796,6/-h6'?D4(6/+!F'GJ28796,:H2hk2(:JVD23796U25BGJ:J2(-iGJ6/+WV]@9aQ2(Kz:O6'V]?A2(K~"B;!+sV]@<Kz796L6/-h6'?D4(6/+F'GJ2
796~:J2(KIF';25V]?D@*7GJKD:O@EF'2(F'GO@<+96/KIB25?AF'GJ2(:J6/KI796hXEq9@EFE:O6'f
.
KDGJ?D|(6/+ B25?A23GJ7!6/+WVDG NMF'25?z:J23@(?AGO6/+sVD2
F'G/`@<+ 796/: ) $*fi'	 -	?D6/KDBM6/FgV]@ff2m@(V]?A2(K#N4<;!?A2(K'a T@<+ :J2*?D6/K]@<:H;!F'G/`@<+ 25V!`@<-iGJF'2 Fg@<+ :J2w} ;96iK]6
q!2U@(!V]6/+!GJ7!@U6/KDVD2hGJ-i254(6/+m6/K^BS@<KDGO:J6IFg@<+sVD25?;!+!2~:j`

+!6/2,796 `25V]@<-h@<K796#-`2(K^6/+m6/:flGJ+sV]6'?AGO@(?
796/:796'k6/FgV]@{?D6/K]BS6/FgV]@{2w:J2*?D6'4<G`@<+ 6g V]6'?r+!2w2(:-iGJKD-i@9eb:O@{}s;!6~GH+!7!GJF'2*}s;!6h6gEGJKDV]6i;!+:J25_'@
796LGJ+sV]6'?AK]VDGJF'GH2(:O6/K^2=]@3:J2hKD;9BS6'?]NMF'GO6(a
(*),(*).- /1032303457698!:
;
2 <>0 '?'5  J409?'0KE  
;
4 
;
A574<J0
;
8!:
;
238 6
; 
6D5NG 0327?5
	

8 0327?
;
 8BD#Cr`cSzNtSiNRB'KcNQRD#NUPaSiW#KXBTNfiD#`fX[RNRKMW#BL\D#W#STNRKMC<L\BzQRD{'D#NRDVSTWOKXB'N³QRDU
	V²Gp\STL@bRKGXD#N³dtSTN
C<KMQRB\B'bRC<D0hiSTQRBTC8P<STC}bJBTL@btS0QRDYS}L.STC<KuhiSTL.DONUPVD.­ST`uPaSTCyQB'C<KMCa*klWYST`MD#NUPaS}C0[tSYh'D#L\D#NUP<D@`qSTC}C0[I
HD0wRW#KcDOC
|
[fl'¡xk
|
{'¡pNl`cSKMLSi{'D#N!C0DL@[RD#C^P<S\[RN U
	V²yWOB'N 0D#C0B'`c[RWOKXB'NlSPXB'L\KcW#S
D#N
|
{­'I¡Gv'DON:`qS,Z[RDyC0DyD#NRWO[RD#NUP<STN\C<DNtSi`qSTQRBTCo`cB'CHR[RNUPVBTCgQRDyD#L\D0{'D#NRWOKqS,QRDy`cSTCoWO[tSiP0B6QRKcC0`cBi
WYSiW#KcBTNRD#CEHtS0W#KqSi`cD#CQRD,£IdRBW`cDOkTpFKMC0P<Dm[RNtS4`2X
_
NRDYSSiPtXB'L.KMWYS6QRD8LXSTCDON!D#`KcNUP<D<KMB	QRD#`KU
	V²Gv
`cBsZ[RDlBT~ 0D#WODj[RNtSDOhKcQRDONRW#KcSQRK0D#WGPaSsQRDlZ[RDlC<D!P<SiPaSsQRDj[N`cSTe#BsQRDjKMNUPVD#C^PVKMW#KqSi`cD#COp±gC0P<BD#C
ST`M{'BrZ[RDmk'S@C<D,QKcC<WO[PVKYXBrDONj`qS;C0D#WOW#KXBTNLp ff4HtSVS;`cB'Cfi2U!	V¥x{'DONRD<STQRB'C]HJB	xNtSTNRBTKcNRQRDONUPaSTWOKXB'Nv
QRB'NQRDC<D:`c`MD#{XB!Sl`cSL\KcC<L.SWOB'NRW#`M[RC<KYXB'NnSTW#D<W#SlQD:`qS!NtSiP<[
VSi`cD#e#S!KcNUPVD<C^PVKcWOKqST`QRD#``qSTeOBRp@AflS!KcN
PVD<H
0DOPVSTW#KYXB'NzHRSVSDGFIHR`MKcWYSy`qSSTHtS0KcWOKXB'NlQRD4D#C^PVB'C&2U!	V¥*NRB'C`qS:HR[RDOQRDrBi~ <D#WOD}`qS@P<D#B	#X
_
S:QRD
{'DONRD<STW#KYXB'N³QD.QtSNBfHB	bB'L@btS0QRD#BfKXBTNRKcWOBjQRKcC0W#[P<KcQtSlD#N³D#`ESTHtS^PaSTQB

pM'pu'p:¯xSzDOC0PVKMLSiL.B'C
D#NUP<B'NRW#DOCZ[D\DONUP<D:`MB'C,QRDG~D#WGPVB'C6W<DYSiQRB'CHJB,[RNsKXBTNsKcNRWOKcQRDONP<D@W#BTNn[NtS!D#NRD<{RX
_
S 
-

C<DD#NW#[RDONPfiVSTNj[NRB'CEHJBW#B'C.XSiP<B'L\B'CKcNUPVD<C0P<KcWOKqST`MD#CgC<KuPV[tSiQRB'CdtSTC^PaS;[NtS4H!<BT~[RNQRKcQtSiQ.L¢XSFIKcL.S,QRD
!NRLfpfgC0PaS <D#{TKXB'NvP<STCrL@[IkfiSi`MPaSiC;QRBTC<KcCOvoC<D.D#NRWO[RD#NUPfiVSRXSH
<B'bRSTbR`cDOL.DONUPVDDON
<KMZ[RD#WOKcQtSWOB'N
KcNUP<D<C^PVKMW#KqSi`cD#COpAflS6~B	<L.STWOKXB'NQRD}[RN.HJDOZ[DNRB;ST{	<DO{USTQRB4D#C^PaSTb`cDykC<[.HJB'C^PVD<KcBgW<DOW#KML.KMD#NUPVBHB	
`qS;KcNRWOB	<HB	VSiW#KXBTN.QRD6N[RDGh'B'CyKMNUPVD0C0P<KcW#KcST`cDOC6KcNRWOB	<HB	VSiW#KXBTN\~SYh'B<D#WOKcQtS@HB	x`qS$RXSTHRKcQRSrQRKM~[C<KXBTN!S
ST`uPaSTCPVDOL.HD<SiPV[
<STCaHR[RDOQRD,QtSx`c[R{'S]S;[RNj`qSTeOBrQRD8KcNUPVD<C^PVKcWOKqST`MD#COpg£IKXD#C0P<D,KcNUP<D<C0D#WGPaS@`qS4C<[RHD¥
 ' J 	
fiffflffflffiffflfffl
	ffifffl
wtWOKcDTvUP<D#NRQ
0D#L\B'CE`qS6L.KMC<L.S,D#C^P<[WOPV[!VS;QD8QRKMC<`MBIW#STW#KMB'NRD#CZ[D8`cS{TD#NRDVSTQtS4HJBENRSTNRB'KMNRQRD#NUPVSTW#KYXB'N
kUSQRKMC<W#[IPVKcQRS\SiNP<D0KcB	0L.DONP<D6D#NfQRDOPVST`c`MDTp
(*),(*) + /1032303457698!:
;
2

0KE? 4 O6 ? >45=<>0 '?'5  J409?'0KE 

0K<%8 5N27?0 E 8

JG 57698!:
;
2
gNWOB'`qSTbB	<STW#KYXB'NlW#B'N pKML.L\D0LSiN!k p 8STL.KM`MP<B'NvQD:£STNQRKqS) mSiP<KcB'NRST`AflSTbB	VSiP<B	<KMD#COv*S
`cKu~B	<NKqSvC<DdtSTN<D#ST`cKMeYSTQB!C<KML@[R`qSiW#KcBTNRD#C6SPVB'LzX
_
C^PVKcW#STC,QRD:NRSTNRB'KMNRQRD#NUPVSTW#KYXB'NC<B'b
0D`qS!C<[HJD0wtWOKcD
|
[­'Gpg`gB'b¤0DGPVKMhTBlD#C4W#B'L\H
<BTbtS,`cSlDOC0Pfi<[RWGPV[
<SfQRD`cSTC <DOQRD#C4QRDQRKcC0`cBWYSTWOKcB'ND#Cm~B	0LSiQtSTC#v
STNtSi`cKce#SyC<[CmL\D#WYSiNRKcC0L.B'C}QRD;{'D#NDVSiW#KXBTNzklW#BTL.HtSVS}`cBTC#0D#C0[R`MPVSTQRB'C8W#B'Nz`cB'C}B'bP<D#NRKMQRB'CDGFIHDG
<KML.DONUPaST`ML.DONP<D6STC#X
_
W#B'L\B:W#B'Nf`cBTCyL.BQRD#`MB'C*H
0B'HR[RDOC0P<B'C#p
AflSTCyC<KML@[R`qSiW#KcBTNRD#C*C0D6dtSTN'<D#ST`cKMeYSTQB@D#Nf[RNtS@WOD#`cQRSWOB'NlW#B'NQRKcWOKcB'NRDOCyHJD<KYXB'QRKcW#STC]QD4WOB'NUPVB	0NRB
`qSPVD<ST`cDOC*klW#B'Nz`qSC<[RHD^wtW#KMD!'¡*`MKcb
0DTpxASiC8QRKML.DONRC<KMB'NRDOCQD#`flC<KMC0PVDOLSdtSTNfhiS<KcSTQRBHtS<S.`cBTC
QRKu~D<DONUPVD#C4C<KML@[R`cSTW#KMB'NRD#COvC<KMD#NRQRBfQRDATp
	lNRL

TIp 	fNRL

[p ff!NRL dRSTC0PVSf[RNPVBiPaST`gQRD

TpÄT'
XSiP<B'L.BTC\HRSVS`qSTCC0KcL@[R`cSTW#KMB'NRDOC\L¢XSTC{	<STNRQRDOC#p g`}HJBTP<D#NRWOKqST`}KMNP<D<SiPXB'L\KcWOBs[RCVSiQRBfidtSnC<KMQRBfiDO`

|
! D#LrbJDOQRQRD#Q±SiPVB'L L.DGPVdRBQ  flpjAflSlHR[RNUPaSfQRD#`ENtSTNB'KcNRQD#NUPaSTQB	.QRDO`]£! ! D#N³N[D#C0Pfi<B
WYSiC<B*dtS:C<KMQRBL.BQRDO`qSTQtS@WOB'Nf[RNzHBTP<D#NRWOKqST`%0D#HR[`cC<Kuh'BD#C^~XD0KcW#B\QRDO`PVKcHB
.T

	


'O

'

,IpM[T
QRB'NQRD
	
D#C.[RNtSfiWOB'NRC0PVSTNUPVDzQRDz~[RD<e#Sv



TDOC`cS~[RNW#KXBTN¢D#C0WYST`YXB'Nv DOCDO`#<STQRKMB³QRDO`
KcNQRD#NUPaSiQRB	kDOC]`qS4QRKcC^PaSTNW#KqSQRDO`,XSiP<B'L\BrST`WOD#NUP0B@QRD#`KcNQRD#NUPaSiQRB	#poS<SrW#B'NBIWOD]DO`JW#StXSiWOPVD
QRD4`qSTC}QRKMC<`MBIW#STW#KMB'NRD#Cy{TD#NRDVSTQtSiC#vJS.WYSiQtS¢XSPVB'L\BC<Dr`MDdtS.SiC<Kc{TNtSTQRB\[RNtS\WYSTNUPVKMQtSTQvDO`flhTD#WGPVB	QRD
QRDOC<`cKMeYSTL\KcDONUPVBRvIQRDOwtNKcQRBW#BTL.B

 



ff fiffifl


! 

fi

 #"

fi
 ,IpM


QRB'NQRD$ 

fi
k% 
"

fi
C<B'N°`cB'C!hTD#WGPVB	0D#CfZ[Dn[NRD#N ST`XSiP<B'L\B'&:W#B'N PVBQRB'CjC0[RC(*)+)fih'D#WOKcNRBTC, D#N
C<[CzHB'C<KMW#KMB'NRD#C!STWOP<[tST`cDOC³P<STCj`qSKMNRQRD#NUPVSTW#KYXB'N\k QD0DO~D<D#NW#KqS ­SiNP<D#ClQRD`qSKMNRQRD#NUPVSTW#KYXB'NGv
<DOC<HD#WGPVKMhiSTL\D#NUP<DTp-*))@DOC*D#`JN,X[RL.D<B;QRDmh'DOW#KMNRB'CyZ[RD,dtSiNjC<[~ 0KcQRB@QD#C<H`qSTe#STL.KMD#NUPVBpgg`L¢XB'QR[R`MB
QRDO`Rh'D#WGPVB	QRDyQD#C<`MKce#STL.KMD#NUPVBmQRD}[RNXSiPVB'L\B
&

&
ST`<DOQRD#QRBgQRD#`RH[RNUPVB4QRDyNtSTNRBTKcNRQRDONUPaSTWOKXB'N:KMNRQRKcW#S
D#`hTD#WGPVB	QRD $][
0{'D0CQD4`cS@QRKcC0`cBWYSTWOKXB'NjDONz`cS@Z[RD;C0DD#NRWO[RD#NUP<S.QRKMWadRB¢XSiPVB'L\BRp
AflSC0KcL@[`qSTWOKcB'N.QRD`qSrKMNRQRD#NUPVSTW#KYXB'NlZ[D6L.B'C^P<STL.BTCyS:W#B'NUPVKMN[tSTW#KYXB'NjC<DdtSfl0DYST`MKce#STQRB:QRDOC<W#DONI
QRKMD#NRQRB`cS@HR[RNUPaSW#B'Nf[RNlHtSTC0B.QDpM
P
|
dtSTC^PaS:[RNtS:H
0BT~[RNRQKcQtSTQlQRD ffIp 
P
|
ptgNUP0D;HRSTC<B:kjHtSiC<B
`qSiCoHJBTC<KcWOKcB'ND#CSiPtXB'L.KMWYSTC:XB'HPVKMLSiCC<BTN 0D#WYSi`cW#[`qSTQtSiCgQRD*~B	<L.S,W#[RSTC<KMD#C0PtXSiPVKMWYSvUL\D#QKqSTNUPVDy[N.Si`c{'Bi
<KuPVL\B;QD,L.KMNRKcL\Kce#STW#KYXB'N@QRDm`qSD#NRD<{tX
_
SrHJBiPVD#NW#KqSi`vHtS<SrKxSTQtSTHIPaSTNRQB;k.QRDO~B	0LSiNRQRBrDO`C0KcC0P<D#L.S
C<DO{*X[RNf`qS@PVDONRC<KYXB'NSTH`cKcW#STQtSp NtShKMC0PaSC<[HJD<KcBQD;`cSC0[RHD0wRW#KcD
|
[­'*PfiVSTC}`cS\KMNRQRD#NUPVSTW#KYXB'N
HR[RDOQRDjh'D<C<DfD#N `qSwR{'[
VSIp%£IDlSTH
0D#WOKqSsD#`*H[RNUPVBnQRDlKcNRQRDONUPaSTWOKXB'NQRDOC<QRDfD#`]Z[DfDOL.D<{'DONQB'C
U
	V²,C0Kc{'[RKMD#NRQB!`qSTC8QRK0D#WOW#KcBTNRD#C6WOB'L.HRSTWOPVSTC,QRDO`oW0KcC0PVST`pg[RDOQRD:W#BTL.H
0B'btS0C<D:`cS!STbRC0B'`c[PVS
<DOH
<BQR[RWOKc`MKcbRKM`cKcQRSTQsQRD#` 2U!	V¥\Q<DYSi` SWOB'L\H
<B'bRSTNRQRBDOC0PVSKcL.ST{'D#NnC<KML@[R`cSTQtSzWOB'N±`cSKcL.ST{'DON
DGFIHD0KcL\D#NUPaST`­pOSTL@bRKGXD#N:C0D#0D#H
0BIQ[RW#D}`qSmST`MP<[
VS 0D#`qSPVKMhiSmQD#`RQRDG~D#WGPVBRvW#BTN.Ip 
P
|
p'S<S4SiNtST`cKMeYS
`qS;W#B'NwR{'[
VSiW#KXBTNjQRD6QRKcC0`cBWYSTWOKcB'ND#C]{TD#NRDVSTQtSiCybtS¡¤0B:`qS;C<[RHD^wtW#KMD6[RCVSTL\B'COvRW#B'L\B@QRK ¤0KcL\B'CxSTNUPVD#COv
D#`h'DOWOP<B	rQRD.QRD#C0`cKMeYSTL\KcDONP<B
.
pfASfQRKcC^P0KcbR[RWOKXB'NnD#C0HtSTWOKqST`EQRDC0[RCrL¢XB'QR[`cB'C4STHtS<D#WOD!Kc`M[RC0PfiVSTQRS
D#Nz`qS@wt{'[!VSvW#BTN[RNtSD#C0WYST`cS.QRD4W#BT`cB	0D#CSTQRDOW#[tSTQRSpyAB'CXSiPVB'L\B'C*hTD<QD#C,WOB'N
&

&
 /10
2 3
C<BTN`cBTC
XSiP<B'L.BTCxDON![RNtS;~Si`MPaS4QRD,SiHRKc`cSTL.KMD#NUPVB.
+.-
D#C*DO`JHRStXSTL\DOPfi<B;QRD0D#Q!QRDO`B	0BGpoAflBTCjXSiP<B'L.BTC]STeO[R`cDOC
W#Bfi<DOC<HB'NRQRDONfSrhTSi`cB	0D#C]QD#`L¢XB'QR[R`MBrQRDO`JhTD#WOP<B	yQRD,QD#C<`MKce#STL.KMD#NUPVBrD#NUP0D,`qS;~Si`MPaS4QRDSTHRKM`qSTL\KcDONI
PVB\klW#D<BRvJL.KMD#NUP<STC}Z[Dr`cBTCmSTL.S0Kc`c`MB'CxP<KcDONRD#Nz[RNL¢XB'QR[R`MB.DONPfi<D;`qS:~ST`MPVSQD@STHRKM`qSTL\KcDONUPVB@kf[RN
 H    fffl	ffiff G
  	flt
 
  ' 1
x (Å)
y (Å)
0 10251- 51- 102
0
102
51
- 51
- 102
 flfiffi   zGHK]VD2hKD;9BS6'?AGO@(?e 6/+{6/KDF'2(:J237!6#4(?AGJK]6/K'e!7!6C:J2hKD;9BS6'?]NMF'GO6zKAGJ-,;:J2(7!2~PI;"R&(&9$
.
V]?A2(K;!+!28+!2(+9@<GJ+!7!6/+WVD2(F'G/`@<+ba2(KF'25?A2(FgV]6'?`

K]VDGJF'2(K#796U:J28KAGJ-,;:J2(F'G/`@<+{:J2(K-h6/+F'GO@<+!2(-h@<KI6/+
6/:
V]6gEV]@9aX 6*@(K]6'?D|52{6/+ 6/:TFg6/+WV]?D@ 796*:J2 GJ-i254(6/+ ;!+254<;>=]6'?D@9e
} ;9686/K,6/:yB;!+sV]@79@<+!796
q!2#V]6/+!GH79@C:J;94<25?T:J2L+!2(+!@<GJ+!796/+sVD2(F'G/`@<+flavKDGO4<;!GJ6/+!79@L:J2(Ky7!GO?D6/F'F'GO@<+!6/KFg?AGJK]VD2(:J@(4(?`2>NF'2(KTFg@<- 
B2(FgVD2(K'efl25B25?D6/Fg6/+79@<K~"RGJ+!F':H;!K]@hV]?D6/K
.
6/K]V]?A;FgVD;9?A2(KI?D6/FgVD2(+94<;!:J25?A6/KI2(:O4(@*6/:O6'|52(7!2(KI?D6/K]BS6/FgV]@
2(:b?D6/KDV]@*796U:J2iKD;!BM6'?DNF'GO6(aT@<-hB25?A2(+79@3Fg@<+ :J2(KQN4<;!?A2(K[6gEBS6'?AGJ-h6/+sVD2(:O6/KFg@<+ff?D6/K]@<:H;!F'G/`@<+
25V!`@<-iGJF'2 796;!+
)%$*fi,	&-	"BS@(?m6 =%6/-iB:O@9e:J2N4<;9?r2 u aJ$
.
ez6/Kmk>`2(F'GH:I7!25?rK]6 F';!6/+WVD2 796:J2
25K]@<:J;!VD2hKDGJ-iGJ:HGOVD;!786/+WV]?D6,2(-C2(K/a
 '    	
fiffflffflffiffflfffl
	ffifffl
h'DOWOP<B	,W#BTL.HR`MDOP<BQRD;`qS 0D#QsW<KcC^PaST`MKcNtSIp}AflBTCsXSiP<B'L.BTCmSTeO[R`cDOCmkzSTL.S<KM`c`cBTC*C<D@DONRW#[D#NUP<STNvHB	8`MB
PaSiNP<BRvD#NjD#`NmX[RWO`cD#B;QRDm[NtSrQRKMC<`cBWYSiW#KXBTN.QRD,£IdRBW`cDOkTpEB	fX[R`MP<KcL\BRvU`cB'CXSiP<B'L.BTCxQRD8W#B'`MB	 <B¤0B;C<D
dtSTNfQRDOC<HR`cSTeYSTQB\QD4C0[HB'C<KMW#KYXB'NjB	<KM{'KcNRST`J[NtS\QKcC0PVSTNRWOKqS@KcNUP<DVSPXB'L\KcW#S@W#B'L\HR`cDGPaSp
]B'Ns`qSiC8KMNRQRKcW#STW#KMB'NRDOC8SiNP<D#C,QRSTQtSTCOvD#C8~iXSTW#KM`KcNUPVD<H
0DOPaSm`qS\KcL.ST{'DONzQRD;`cB'CQRDG~D#WOP<B'C,QRDObtS¡¤0B
QRDf`qSsC<[HJD0wtWOKcDfL.B'C^P<STQtSsD#N`qSwt{'[
<Sp £]XB'`cBnSTHtS<D#WOD#N`cB'CXSiP<B'L.BTC:Z[DzC0DzDONRW#[RDONUPVSiND#N
ST`M{'[RNtSQKcC<`MBIW#STW#KYXB'NvD#C6QRDOW#K#vSTZ[RDO`c`MB'CmWOB'N[RNh'DOWOPVB6QRD:QRD#C0`cKMeYSTL\KcDONP<BQRKMC0P<KcNUPVB!QD:W#D0BRp;£ID
B'bRC0D^hTS[RN `qSTeOBQRKcC0BIWOKqSTQRBvgW#B'N `qSTC:QB'CQRKcC0`cBWYSTWOKcB'NRDOC:HtS0W#KqSi`cD#CrQRDz£IdRBW`MDOkk`cS~ST`MPVSQRD
STHRKM`qSTL\KcDONUPVBlD#N`MB'CrHR`cSTNRB'CZ''!D#NUP0DlSTL@btSTCOpsgN`qSfKcNUPVD<C<DOW#WOKXB'NDONPfi<Dj`cSTC;QB'Cr~ST`uPaSTC4QRD
STHRKM`qSTL\KcDONUPVBRv'C0D8DONRW#[D#NUP<S@`qS6QRKcC0`cBWYSTWOKXB'NQRD}PVKMHJB W#	 T	 #TpggCEKcNUPVD<DOCVSTNUPVDwi¤<S0C<DmDON`cSTCQRKM~D
<DONUPVD#CxQRK0D#WOW#KcBTNRD#CEQRD`qSTCEQRKcC0`cBWYSTWOKcB'ND#CgHtS0W#KcST`cDOCxS4STL@bB'C`qSiQRB'CEQRD8[NtS4~ST`uPaS6QRD8STHRKM`qSTL\KcDONP<BRp
£IKM{'[RD#NQRK<DOW#W#KMB'NRDOC4WOB'L\HtSTWOPVSTCZ0'Y'OvHD0BzNRBlC0B'N³HRSVST`MD#`cSTC ¡pgNUP0D\DO`gHR[RNUPVBfQRD:KMNRQRD#NUPVS
W#KYXB'N:k:D#``cSTe#B6QRKMC<BW#KcSTQRB`cB'C\XSPVB'L\B'CgC<D}dtSiN.QRDOC<HR`cSTeYSiQRB;[NtS4QKcC0PVSTNRWOKqS6KcNUPVDVSiPtXB'L\KcWYS8W#B'L\HR`cDGPaSv
D#NW#B'NUPRXSTNRQRBTC<D\STC#X
_
D#NnHJB'C0KcWOKcB'NRDOC,HD0~DOWOPVSTC#pr`M`cB!KMNRQRKMWYS!Z[RD:D#`g`cSTe#BvW#BTNhTD#WGPVB	QRD $][!<{'D<C
PVBiPaST`Kc{'[RST`S8[RNtS,QRKMC0PaSiNRW#KcS8KcNUP<DVSPXB'L\KcW#SvidRS,HtSTCVSiQRB6HJBD#C0DyHR[RNUPVB6Q[
VSTNUP<D*C<[QRDOC<`cKMeYSTL\KcDONUPVBRv
KcL\HR[R`MCVSTQB:HJB	}DO`W#STL\HJBQRDPVDONRC<KMB'NRD#CH
0BIQR[W#KcQBST`<DOQRD#QRByQRD#`flKcNQRD#NUPaSiQRB	#p],DdRD#WadRBvC0KflC<D
QRD²¤<SDOhTB'`c[RWOKcB'NRSD#`EC<KcC^PVDOLSfD#N±DO`EP<KcD#L\HBRvL\D#QKqSTNUPVD\QRKMN}XSTL\KcWYSjL\B'`cDOW#[R`cS\ 0D#WOB	<QRDOL.BTCrZ[RD
dtSTC^PaS4STdRB	<S6C<D}`qS6C<KML@[R`cSTW#KYXB'N@C<D}dtSibX
_
S <D#ST`cKMeYSTQB6W#[tSTC0KcDOC0PXSPVKcW#STL\D#NUPVDivIS,P<D#L\HJDVSiP<[
VS6W#D<BvC<D
B'bRC0D^hTS:DO`QRDOC<`cKMeYSTL\KcDONUPVBrQD,PVBQtSr`qS;D#C0Pfi<[RWGPV[
<SSrh'D#`MBIWOKcQtSiQ!W#B'NC0PaSiNP<DTvST`MD¥¤RXSTNQRB'C<DmQRD#`JHR[RNUPVB
QRD!KMNRQRDONPVSTW#KYXB'Np mSYkfiZ[RDjC0DNtST`cS4Z[D!`cB'C 2U!	V¥;C0KcL@[R`cSTQRB'C4C<DLSTNUP<KcD#ND#N±DOC0PaSibR`cDOCrP<STC
<DGPVKVS}`qS:HR[NPVS.QRD;`qS:C<[HJD0wtWOKcDTvQRD;STW#[D<QB!W#B'Nz`cB'C}DFHD0KcL\D#NUPVBTCkfST`flWOB'NUPVS<KcBZ[RD;BTP0B'C
PVKMHJBTC8QRD4D#C^P0[RWOP<[
VSTCmQRDrQRKMC<`MBIW#STW#KMB'NRD#C}Z[RD@QD#CVSiHtS<DOW#DONsBC<D*<DGPVSiD#NHtS<W#KcST`cL\D#NUP<D;Si` 0DOP<KVS
`qSrP<D#NRC0KXB'NfZ[RD`cB'Cy{TD#NRDVS ffifl­p
gC0PaSiC*C<KML@[R`qSiW#KcBTNRD#CgdtSiNjSfi0B¤<STQRB4HB	x`MB4PVSTNUPVB;[RNRB'C <D#C0[R`MPVSTQRB'CEZ[RD 0D#H
0BIQR[W#D#N.wtD#`ML.DONP<D
D#`L\BIQD#`cBjH!<DOhKcSTL.DONUPVDH
<BTHR[RD#C^PVBzHtSVSlDGFIHR`MKcW#S6`qSj{'DONRD<STW#KYXB'NnkDOC0Pfi<[RWGPV[
<SzKcNUP<D<NRSfQRD\`cBTC
U
	V²yB'bRC0D^hTSiQRB'C}DGFIHD<KML.DONUPaST`ML.DONP<DTvtHB	y`cB:Z[RD4D#C^PaSTL\B'CyL@[IkjW#B'NUP<D#NUPVB'COp
¦
  %&34(m?^«-2&.3)
gN.DOC0P<D8W#STHX
_
P<[R`cB6dD#L\B'CgD#C^PV[RQRKcSTQRB4`cB'CgQDO~D#WGPVB'C{'DONRD<STQRB'CxST`<D#QD#QRB	gQD[NtS4NRSTNRB'KMNRQRD#NUPVSTW#KYXB'N
dRDOWadtSW#B'N D#`mL.KMC<L\B£
 ! W#BTN D#`,Z[RDsHB'C0P<D0KcB	0L.DONP<D <D#ST`cKMeYSTL\B'C\`qSTCB'bRC<D0hiSTWOKcB'NRDOC#p¬,D
`cBTC*0D#C<[`MPaSiQRB'C4B'bPVDONRKcQB'CrC0DW#BTNRW#`M[k'D!Z[RD.D#`]£
 ! 0D#C<[`MPaSz[RN±W#BTL.HR`MD#L\D#NUPVBfL@[k X[P<Kc`gHtSVS
`c`MDOhiS.SfiWYSibJB±DOC0P<DPVKMHJB³QRDD#C^PV[RQKcB'COp
|
[RNRZ[RDNRBW#[RDONUPaS±D#N H!<KcNW#KcHKcBnW#B'N `cS³HB'C<KMbRKc`MKcQtSTQ
QRD\W#[tSiNP<KMwtW#S`qSlWYS0{USlD¥¤0D0W#KMQtSfC0B'b
0D.`cSlC0[RHD0wRW#KcDivHD0L.KuPVDD#N³WYSTL@bKcBlB'bRC0D0hiS4W#BTN³{	<STN
<DOC<B'`M[RW#KYXB'N\`cB'CgQRDG~D#WGPVB'Cx{'D#NRDVSTQB'C#vB'bP<D#NRKMD#NRQRBPaSiL@bRKGXDONKcN~B	0LSiW#KXBTNSTW#D<WYS4QRD`qS6KcNUPVDVSTWOW#KYXB'N
QRD`cBTCyH
<BQR[RWGPVB'C}QRD`qS@KMNRQRDONPVSTW#KYXB'NlW#B'NfD#`DONUPVB	0NRB.C0[RHD0wRW#KqSi`p
,D6D#NUP0D`cB'CyQRDG~D#WGPVB'C}{'DONRD<STQRB'C}HB	*[RNtS:NtSiNRB'KcNQRD#NUPaSiW#KXBTNfDON
|
[fl'¡vRHJBQRDOL.B'C]QRKcC^PVKcN
{'[RKoP0D#CPVKcHB'Co~[RNQtSTL\D#NUPaST`MD#C`qS6H
0B'HRKcSd[RDO`c`cSB4WRXSiPVDH
<BQR[RWOKcQRBHB	`qS6HR[RNUPaSIvDO`LSiP<D0KqST`
D#C0HtS0W#KcQBfiBnW<D#STQRBfiST`0D#QRDOQRB	#vEk%[RNRB'C.N[RDOhTB'C.P<KcHB'CQRDzQDO~D#WGPVB'C.W#B'N ~B	<L.S <D#WGPaSTN{'[R`qSk
ST`uPV[
<S\QRDrp 
P
|
Z[RDrSTHtS0D#WOD#NsST`MKcNRD#STQRB'C8S.`MB.`cS<{TB.QRD;`qSTC}QRK<DOW#W#KMB'NRDOCmW#BTL.HtSiWOPaSiC8QRDO`W<KMC0PaSi`
S:QRKcC^PaSTNW#KqSiCyQRDdtSTC0PVS\WOKcDONP<B'C}QRD4STNR{'C^P0B'L.COp
,D#`Si{'[¤0D0BH
<BQR[RWOKcQRBHB	*`qS@H[RNUPaSQRD#C^PaSTW#STL.BTCZ[RD 0DtD²¤<S`cS@C<KML.DGP#X
_
SrQRD`qS@C0[RHD0wRW#KcDiv
HR[RDOC:PVKcDONRD~B	0LSzQRD!HRKtXSTL\KcQRD.KcNUh'D0P<KcQRBsWO[k'B'C:`cSTQRB'CrC<Kc{T[RD#NQRK<DOW#W#KMB'NRDOC:W#B'L\HtSTWGPaSTCL^''Ov
KcNQRD#HD#NRQKcD#NUP<D#L\D#NUPVD}QRD}`qS8L.B	^~B'`cBT{tX
_
S}QRD}`qS,HR[NPVSpgg`c`MB,C<D}QRDObJDS6[RNtS RXSTHRKcQRS <D#B<{USTNKceYSiW#KXBTN
	
¾O¹¼2¾É0¸GÆ¡¶<¹»T¸G¼ÇÄ¾O¹À#Á¡¶ÇÄ¾O¹¿ÃÓ¹ÇÄ¸º^¾Oº¥ÃÄ¸GÆ¡¶<¹»¾G¼º^ÃÄ¾GÇÈ¶<¹¾E¾G·E½T¸O¹JÇÄ¾O¿¸O¹J¿¶ÇÓ¾E×u¾ÇÈÅ¾E¿¡¶¾»ÃÈÇÓ¾·*ÃÄ¶^Æ#Å­¸x»¡Á¡¶0¿¡¶^Æ}Æ¡¸
¹­¶^¼»¾G¼¾GÇÈ¶0ÇÄ¾O¹J¹­¶^¼TÎ¾Æ,¿ÃÓ¹­º^ÁÅ­ÃÓ¿¡¾G¹º^¸GÆ,¿¶¥Å2¾ÇÄÇÈ¶g¶0Æ,¶^Ç¾»i¾¼­Å¾G¿¡¸
Ð Ð
    fffl	!	¡ffiff  '   
3.010.38 1.70
2.351.04
slip vector (Å)s (A)o
 flfiffiS yK]V]?A;!FgVD;!?A2 796 7!GHKD:O@EF'2(F'GO@<+96/K~BS@(?3796'2=]@796ff:J2 KD;9BS6'?]NMF'GO6*F';!f<2 |EGJK]VD2
KD;9BS6'?AGO@(?L-i@<K]V]?A2(-h@<KU6/+:H2wN4<;9?r2 u aJ$9a X 68V]?A25VD2ff7!6379@<K,| GJKDVD2(KL6/+ BM6'?rK]BS6/FgVDGO|>2w7!6/KD796
7!GOk6'?D6/+sV]6/KI@(?rGO6/+WVD2(F'GJ@<+96/K'a#2 6/FAq2*+!6'4(?A28GH+!7!GJF'2h6/:1B;+WV]@*f :J287!GO?D6/F'F'G/`@<+ 796~:J23GH+!796/+ 
VD2(F'G/`@<+ "BM@(?I:O@3} ;96C:J2i+!@(?A-i2(:b2i:H2iKD;9BS6'?]NF'GJ6z6/K6/+WV]@<+Fg6/KI6/:|(6/FgV]@(?I@(B;96/K]V]@823:J2 6/Frq!2
+96'4(?A2
.
a2C|EGJK]VD2LGH+9k 6'?rGO@(?
K]6I@(!VDGO6/+96I?D@(VD2(+!79@U:J2CKD;!BM6'?rGO@(? 5&

6/+*K]6/+sVDGJ79@UFg@<+WV]?A25?rGO@,2,:J2(K
254<;>=D2(KC796/:d?D6/:J@>=2(:O?D6/7!6/79@(?L796/:6 =]6i796i:J2w+!2(+!@<GJ+!796/+sVD2(F'G/`@<+fla3X^`@<:O@w25B25?A6/Fg6/+:O@<K `25V]@<-i@<K
796/K]B:H25_/2(79@<K796UKA; BS@<KDGJF'G`@<+{@(?AGO4<GH+!2(:eMf KD; Fg@<:O@(?#q!28KAGJ79@87!6/KDGO4<+!2(79@m796~2(F';96'?A79@mFg@<+ 6/:
|(6/FgV]@(?z7!67!6/KD:JGO_/2(-iGJ6/+WV]@9e!F';9f<2~6/KAF'2(:J2i796LFg@<:O@(?A6/K[25B25?D6/Fg6L6/+w:H2UN4<;9?A2EaPzK/`

e9:O@<K{`25V]@<-i@<K
?D@>=]@<K[q!2(+w796/KD:HGO_/2(79@h;!+m|(6/FgV]@(?U%$($'&W[Fg@<-hB:O6'V]@9ayb@<K{`25V]@<-h@<K|(6'?A796/K'e96/+wF'2(-,GO@9eK]6#6/+ 
F';96/+sV]?A2(+m6/+w;!+!2,k2(:JVD2U7!625BGJ:J2(-iGO6/+sV]@9e f8:O@<KQ25_/;!:J6/Kyf*:O@<K^2(-i25?AGJ:H:O@<KT6/+*;+!2~7!GJKD:O@EF'2(F'G/`@<+
B25?AF'GJ2(:7!6*XEq9@EFE:O6'f(a3yK#k>`2(F'GH:2(7!GO|EGJ+!25?L:J2m6/K]V]?r;!FgVD;9?A2w7968;!+ )%$*fi,	&-	'e1Fg@<-hB;96/K]V]@{BS@(?
79@<K^kR2(:OVD2(K[796#25BGJ:H2(-iGO6/+sV]@U2h:O@h:J25?A4(@i796#79@<K^B:J2(+9@<K^796#796/KA:JGO_/2(-iGO6/+sV]@9e9;!+!2! ) 	 '#
C6/+
:J2hGJ+sV]6'?AK]6/F'F'G/`@<+m6/+sV]?D6C2(-,S@<K'e9fmF';!25V]?D@hB25?AF'GH2(:O6/KQ796,XEq9@EFE:O6'f(a2(K[KDGJ-U;!:J2(F'GO@<+!6/Ky?A6'B!?D@
7!;!Fg6/+mBS6'?Dk6/FgVD2(-h6/+sV]6C:J2hFg@<+EN4<;!?A2(F'G/`@<+w} ;96#q96/-h@<KQB!?A@(B;96/K]V]@9e!2(K/`

Fg@<-i@3KD;w-h6/F'2(+!GHKD-h@
796#4(6/+96'?A2(F'G`@<+fla
 '    	
fiffflffflffiffflfffl
	ffifffl
QRDO`yHR[RNUPVBnQRDlKcNRQD#NUPaSTWOKXB'N%DON¢W#[RSTNUPVBn`qSHR[RNUPVSnDOC 0DOPVKVSTQRSQRDl`qSsC<[RHD^wtW#KMDTp mP0BP<KcHBsQRD
QRKu~[RC<KYXB'NL¢XSTC,`MD#NUPaSvJW#B'Ns[NPVKcDOL.HBW#SVSiWOPVDYX
_
C0PVKMW#B!QD:STH
0BFIKMLSTQRSTL.DONUPVD4[RNQX
_
SvC<D:HB'NRD;QRD
L.STNRKMwRD#C0P<BW#[tSTNQRB.BTbRC<D0hiSTL\B'CyZ[RD;DO`~B'NRQRBQRDO`WRXSiPVD}P<KcDONRQRD4SSTHR`qSiNtS<C0DTp
$DOC<HD#WGPVBSi`6LSiP<D0KqST`m~B<L.STQRB%ST`<D#QD#QRB	lQRDO`HR[RNUPVBQRDNtSTNRB'KMNRQRDONPVSTW#KYXB'Nv,BTbRC<D0hiSTL\B'C
Z[RDC<[RDO`cD,P<D#NRD`cS;~B	0LS@QRD,P<D VSTe#STCyL.BTNRBUSiPtXB'L.KMWYSTCxZ[RD6C<KM{'[RD#NlQRK<DOW#W#KMB'NRDOCyW<KMC0PVST`cB'{tXSiwtW#STC#p
]KcD0PVSTCgB'bRC0D0hiSTWOKcB'ND#CED#N\`qS,L\B	0~B'`MB'{tX
_
SviWOB'L\HJB	^PaSTL\KcDONUPVBmk:DGh'B'`M[RW#KYXB'NQRD}D#C^PaSTCgPVDfi<STeYSTCgk:C0[RC
D#C0WYST`MB'NRDOC@NRB'C@HD0L.KuPVDONfiH
0B'HJBTNRD@Z[RD.PVKcDONRD#NfiC<[B	0Kc{'DON±D#N`cSzW0DYSTWOKXB'N³kfiQRDOC<`MKceYSiL.KMD#NUPVBfQRD
QRKMC<`cBWYSiW#KcBTNRD#C*dD#`cKMW#B'KMQtST`MD#C#p
,D#`\X[R`MP<KcL\BP<KcHBQRDrQRDO~DOWOPVBlSiNtST`cKMeYSTQB.dRDOL.BTC,H
<BTHR[RD#C^PVBjZ[RD@C0DrP<SiPaS.QRDr[RNsC0D#L\Kc`cSTe#B\QRD
QRKMC<`cBWYSiW#KXBTNrQRKMC<BW#KqSiQRB,W#BTN:NtSiPV[!VST`MD#eYS,KMNUPVD0C0P<KcW#KcST`D#L\D<{TD#NUPVDyDON\`cSmC<[HJD0wtWOKcDTvWO[kUS6D#C^P0[RWOP<[
VS
W#BTNRC<KMC0PVD\D#NnW#[RSiP0BQRKMC<`cBWYSiW#KcBTNRD#C,HRS<WOKqST`MD#CQRD.£IdRBW`cDOkTvC0D#HtS<STQtSTC4QRB'C4SlQRB'C4HJB,~ST`MPVSTC6QRD
STHRKM`qSTL\KcDONUPVBRpygN`cS.KMNP<D0C<D#WOW#KYXB'ND#NUPfi<D@DOC0PaSiC±X[R`MP<KcL.STCyDGFIKcC^PVD;BTP<S.QRKMC<`cBWYSiW#KXBTNzHtS<W#KcST`flQRD;P<KcHB
W#	 T	 #TpygC^PVDrP<KcHB\QDrQRDG~D#WOP<B'C#vJZ[RDrdRDOL.BTC8QRDONRB'L\KcNtSiQRBL2U!	V¥GvC<D;D#NRWO[RDOPfiVSTNsSi`cKcNDYSTQRBTC
S`MB.`cS<{'B.QRDr`cSTCQRK0D#W#WOKcB'ND#CmWOB'L\HtSTWOPVSTCmQD#`W<KMC0PaSi`p*SiNP<B!D#C^PaS!HD#WO[R`cKcS}QRKcC^P<KMbR[RWOKXB'NzW#B'L\B
C<[zD#C^P<[WOPV[!VS.KMNUPVD0NtSNRB'CdtS\`M`cDGhTSiQRBS\H!<B'HB'NRDZ[RD4D#`flL\D#W#STNRKcC0L.BQRDH
0BIQ[RW#WOKXB'NfQRD4D#C0P<B'C
QRDG~D#WOP<B'CC<D:DONRW#[RDONUPVSfD#ND#`QRD#C0HR`qSTe#STL\KcD#NUP<BjHR`XSTC^PVKMW#BjS!`MBj`qS0{'B!QRD:[RNC0KcC0P<D#L.S!H
<KMNRW#KMHtST`QRD
QRDOC<`cKMeYSTL\KcDONUPVBRv¡HB	flD#`Z[RDxC0D]DOL.KuPVDg[RN;`qSTeOBQDxKMNP<D0C0PVKMW#KcST`cDOCD#N;~B<L.S}QD  Z[RDEC<DEQRKMC<BW#KqSyHtSVS
QtS`M[R{USES`qS6W#B'NIwt{'[
<STW#KYXB'N.H!<B'HR[D#C0PVSrSTNUP<D<KMB	<L\D#NUP<DTp£IKML@[R`cSTW#KMB'NRD#CgQD8QRKMN}XSTL\KcW#S,L.B'`MD#WO[R`qS
`c`MDOhiSTQtSiCSyWYSTbB}W#B'NHB'C0P<D<KMB	<KMQtSTQ6DON4QKcC0P<KcNUPVBTCC<KcC^PVDOLSTCdRSTNQRD#L\B'C0PfiVSTQB#0D#H
0BIQ[RW#KwtD#`ML.DONP<D
PaSiNP<B`qS:D#C^P<[WOPV[!VSW#B'L\BD#`L\D#WYSiNRKcC0L.B:QRD{'DONRD<STW#KYXB'NfH
<B'H[RD#C^PVBRp
BQtSTC:DOC0PVSTC:B'bRC0D0hiSTWOKcB'ND#C:dtSTNHD0L.KuPVKMQRBKMQRD#NUPVKuwtWYSrHB	@H
0KcL\DVSfh'D#ej`MB'C@L\D#W#STNRKcC0L.BTC
KcNW#KcHKcD#NUP<D#CQRDQRDG~B	<L.STW#KYXB'N6HR`YXSTC0P<KcWYS*{TD#NRDVSTQRBTCHB	NtSiNRB'KcNQRD#NUPaSiW#KXBTN4DON;`cS*C<[RHD^wtW#KMD
|
[fl'¡v
kjH
0B'btSTb`cD#L\D#NUP<D6HR[RD#QD#NC0D{'D#NDVSi`cKce#STQRB'C*S\BTPfi<B'CyC0KcC^PVD#L.STCgYa6­'Gp
   	



 fl  pqS  ffc{flfiVSffi ! 
|
"!$#fl%&('S)*+&)ffi$,"!S.-fl'
/
S¡!S102'
/
%3&4ffi   ! $5#¤.#ffi 6R£789%:'S)%(ffi
|

;R <'S4&3=>fi3&?4S9@US\S)% $, !Aff<S)%tSffiRCBEDGF3 $5+HI $
   
ffi'   l^    	UJ
fiffffifl  È 8ff.09BfS)%  K;L#40MB4ffiON9tY	QP¥4W "< W"YV JffiLRTS .ff*+@fl+ffi !S)cS)UtS+ffi V;ffi    EW'J
ffi fl4X*$Y Zff.F9-[B\D]-3#fl^_ffi>`>"ca,	 YV   W	 BUIP ¥%H!W#Vl	JPB" Jffifla5'S)@

	flW5DbF.F3"R $Ofi0.0M1cO#.0MBF3ffi
;d#fl%#fl%(ffi  ff'J
  fl  \"S$ff_3_D!S)% : Z#flfiF.0M#)%(ffiB>DGF+D$5+HI $
  
eWff R^    UJ

	 fl    I!,ff_*f.S)%jS)%ghi!6ffi  )#flB%F10M#fl%(ffi"+%<jflW "<,W"YV RW#VlkOW##!W#  mN"  Y	 WTnGoqp3	QPBsr" J
 ffifl;£7 ! "#flff*_3F]S)% !  [ $]S)F 43F3ffiJS)% ! Ä£7Kt6Suc,ffiKvB>DGF+D$5+HI $
b
ffi	 	

R1w  	ExQ
 ffifl Yy;KS,+*-[B%3ffi7z7  Kv*ff_f{a09#fl%(ffiIS)%  
Y 8S)fqff*_09#fl%(ffi|vB>DGF+$5+HI $
  
ffidw)w2}	'ff~Rw    	ExQ
w 	 	
 '       	


 

   
	
 
fffiffifl! #"
$
 %&(' )ffifl&*&+,ff-/. 0 1%2 3fl41ffi

$
5"
6
fl %4 %2 879'
$
:flfi 
$
;7
<>=@?BADCFEFGIH
JLKLM
AONPGRQS?TCF?VUW?X=
K
?ZY8?B[\N^]_AONV`aQSEbUbNdce=RUf?X=
K
c gCFE^QhAiNj]ZUf?lkB?TC
K
Nj]Pce=nm
CBcoGpcq?X=
K
?X]`W?B=R?XQSEbUbNj]rU
M
QSE^=
K
?
M
=_GpQSNsCF?X]XNUf?t=pE^=RN^ce=RUf?X=
K
EfCBcnHN^=u?B=vAiE_]
M
m
Gw?BQegCscl?ffx
Mzy|{b{a}~
C?X=
K
QHE^=pUbNa=pNj]?X=?]Gw?VCscLE^A?X=
M
=pNj]AOENj]PUf?\UacŁ]AiNsCFE^m
CBcnHN^=UacŁ]BNsCBclEbUbNj]t?B[?XQl`W?X=
K
?]?B=ZAOE]
M
Gw?BQegCBcq?
yffsM
?Y8?B[\N^]Uf?B=pN^[hc=pEbUbN

K
EW
M
QS?
K
?]W
~^
<=?]
K
?ffiCTEFG	H
JLKLM
AiN9Uf?X[ZNj]
K
Q|Ea[\N^]
sM
?ffi?]\GwNj]FcqXA?ffiUf?X]XC
M
m
XQcQIAiEZ?X]
K
Q
M
C
KLM
Q|E

?]
K
EfXcAcLUbEfUZUf?
K
E^A?]tCFN^=sg`
M
Q|EbCscLNa=R?]
M
]BE^=pUbN
K
?VN^QH
J
E
CBAbHEj]cLCFEZUf?ffU^ce]FAONsCFEbCBclN^=R?X]?B=v[?VU^clNj]CFN^=
K
c=
M
Nj]?tcŁ]HN
K
QSNFG8Nj]
MwK
ceAcsE^=pUfN\AOE
EFGpQSNsbce[ZEbCscwHN^=Uf?AiEj]UacŁ]AiNsCFEbCBclN^=R?X]c[\E`W?X=dG8E^QSE
K
QSE
K
E^QAiNj]?lkB?TC
K
Nj]Uf?
AOEv]
M
Gn?XQgCBcq?AcqXQV?

<>AAiNd=pNj]\Y8E\Gn?XQ[Pc
K
clUbNffi?X=
K
?B=pUf?BQ\[Z?lXNaQ\]
M
?X]
K
EfBcem
AcLUbEfU

E^a?XQci`
M
EaQAOEj]G8Nj]clBAO?X]hU^cQV?VCTCscLNa=R?]\Uf?_AiE^]PU^ce]FAONsCTEbCscLNa=R?]VE|BNAOE
]
M
Gw?BQegCBcq?

<
sM
cAclBQ|E^=RUbNZAOEj]k
M
?BQSEj]rUf?ffc=
K
?BQ|EbCFCBcnHN^=ffi?X=
K
QV?ffAONj]U^ce]
K
c=
K
Nj]
]B?`a[?X=
K
Nj]\UW?\AOE CFN^=sg`
M
Q|EbCscwHNa=Y8?B[ZNj]tG8NsU^clUbN?VXGpAclCTEaQ\AiEU^ce]
K
Qcl
M
CscwHNa=
Uf?	kBN^QF[ZEj]v?VGn?XQce[?X=
K
E^A
sM
?NSkFQV?VC?X=¡AiN^]
K
Ef
M
QV?
K
?X]

E^]nH
J
CFN^[ZNNf
K
?B=R?XQ
M
=¢jE^AON^Q_G8E^QSEAOEUW?X=w]cLUbEfUUf? ?X=R?BQL`£H
J
EffiUW?AiE\kXE^A
K
EUW?5EFGpcAOE^[hcl?B=
K
N#?B=
?XAIN^QSN
;¤
NsUbNj]?]
K
N^]¥QV?]
M
A
K
EbUfNj]
K
?HN^QFclCTN^]5QS?¦GpQ|NU
M
CF?X=§Uf?kXN^Q[ZE]XE
K
ce]Fm
kBEbC
K
N^QclEAOEj]r[?VUacLUbE^]h?VXGw?XQce[?B=
K
E^A?]

AiN
BM
?[
M
?]
K
QSEAiE^E^AclUf?F_UW?_AiEj]
EFGpQSNsbce[ZEbCscLN^=z?]
MwK
cAcsEfUbEj]

w^¨w©
   
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
/mS)F10aS4S)B#10<SB3fq#flF_#fl@10VS4#$3F.-20.ff*Uff3054 #109f.S-3#)%F9ff_F.0M+%E0M8qS@fl+%20<S)-3ffu'#fl%6D\3F1060.fi-+09fi70VS,
fi%#)F?84 3-J0M#flF;S)atS9093-+ff*#)F?+% cS F9fiaI20;:"-3ff_S4<09+3#10$3afi%E0M# q%RS)%#flff_%3%E0VS)-3ffu'#fl%<3% fi%tS
F9fia780=:"-+ff*?>A@@ZRT}fl}wex8RT=>fiZB3fq#flF 3%#)f{ff_%tS)#CBsrED2FGMoBoH9xQffi|ff_3%E0MffI:"-d'S4%#fl_#flF -+#flfq#bF9+f{ff_qS)&+#flFC
ff_F9*#G-YS4-3ff2'#)%qff*F9#G-3ffcS)#flFC+f{809@fl+%>093F +% cS?F.fia780=:"-+ff*4CvSJ0<Sb3_*#,%#flF B3fq#flF UtS)FVS4#b+% F9+%-3ff_**#)F
fq#|+*#flF@fl3#flf'+0K09ff_-3#flFD\3%q-3ff*80.0VS)FL09+@flqS)FVD\-3#flfqa7#J0.0aS4f{ff_3%E0M#flF:RTff_F9#G-3ffqS4-3ff2'#)%\5fi%tS$ff_F9*#G-YS4-3ff2'#)%
aI20=4 +-+0VS?+%{#)F aRSJ09-+ffqS)_3FZz|B#G-M>*JDflffiG3F.*ff*&#S)fqff*3%E09#$a2'S)F10Mff_-3#S,*#$qS909@fl#$8*#)FaqS)%#flF5N>wflwflwJO>ffi
+09-) _ix{=>fi?FVS)UI3fq#flF5=>fi?#J4P09+-33%AqS)F:ff*F9_#|-#S)-3ff_#fl%+F:3%l*#flF5-20.ff*F10aS)_3FQ>A@@J?RO#fl%l09#|#{+**#6B3fq#flF
F9ff_# -#S)atS)-+3F  #J4P09+-320 fi% fq#|+*# F93%-3ff*_*# atSJ0<S qS 3F.0K09fi-J0Mfi70<S D cS)F -#SJ0VS4-+0M80u'
/
F.0Mff_-YS)Fqf 'S)F
@fl+%20<S)*+F83d4 3-+09#
S
B#J0VSffid+% +F.09q-#S)ad'
/
0Mfi_#ffi =>fi8093fq#flF$+F.0MfiffqSJ0$-+#fl% f.S2D)#10$J0aS)_*bcS -3#fl%:"@flfi70<S)-3ffu'#fl% 3?BsrJT
D2FG[oB oJffi(atS90VS -3#)f{a70.3%20$F9fi @)3#flfq+0K0u'
/
SqD +F.0aS4Uff*_ff*tS) U/mS)F10aS 3F10M6fq#flfq3%E0M# 3F9-+#fl%#G-3+f{#flF+ffi
aI#10 WV.3fqa_#ffiO+8aI#10q=>fiO' lqS<ff_F.060.ff*Ufi-3ff2'#)% X4 #10.fS)F =>fil#J4P09+-3+%(ffi:# +% =>fi ' ff<09+-3-+ff*#fl%+F
-3#)%-20.+0aS4F$F9\ZY|09ff*+%3% _#flFYff*F.09ff*%E0M#)FYF9+@flfq3%E0M#flFY\ff_F9*#G-YS4-3ff2'#)%(YvSJ0VSC093F.#fl_H)20$+F.0M#)Fa709#)U*Z[
f.S)F\3F %+-3+FVSJ0.ff*#<+HiS)_fitSJ0\cS)F\ff*%E0920VS4-3-3ff_#fl%+F6*#flF\ff*F.09ff*%E0M#)F\F9+@flf{+%E0M#flF ~ff_F9_#|-#S)-3ffu'#fl% =>fi
4 #10.fS)%<cS-+#fl%\:"@)fi70VS)-+ff2'#fl%nS)F3'
/
-3#flfq#F9fiF]ff34 809+%>093F?3%809@'
/
S)F3^]8#Afq3%#)F?ff_f{aI#1010aS)%E0Mb3F,0M3%20
3%~-+fi3%E0VS Yff*%-+*fiff30 +%~37-d'S)_-3fi_#bqS]ff*%\_"fi3%-+ffqSbYqS]F.fiaI20=:-3ff*4a`ZF6b9093fq#flFO093#103'
/
b?3F.0"'b)%b90 
ff_F9*#G-Ab4-3ff*#)%3F:+% fq3ff_#flF:ff*F'#)060.#fla7#)F3 t3fq#flF.0K06bJ0.3fq#flF5=>fi]F.?0K06b406b'+F.06bq?fi%b^b)a70.#AYff_fcb4-3ff2'#)%
abJ0Kbq+d0606b 0b)fqff*+%>09# ]<b)F:ff_F9*#G-Ab4-3ff*#)%3F5aI20=4 +-+06b)f{+%E0M,H 'b4*ff*7b a7bJ06b 3L-Ab4F9# =>fi?%#flF8#G-3fiab|ffi
afi+F #J4P0.3-3Zfi%#flFd09+F9fi 0b)#)FOf 'b)F =>fieb)-3+a0b4U*+F3ffi7b4Iff_%E0M20.a709J0bJ0 f4 #J09fCb?-+#10K0.3-+06b #b4F #flUF920W[
H9b)-3ff_#fl%+F?ZY|a7809ff*fq3%E06b)*+F3CRO#flfqa709#flU7bJ09+f{#flFY=Gfi{<bff_%E0609#Gfi-+-3ffu'#fl% qfi% f'+09#|#~abJ06b~060Kb40b90
#b4F8F.fiaI20=:-3ff*+FY+FZfi%Aff*%@J093ff*3%E09U4 fi%b)fq3%E0b4"b #b6B#J06b ]+F.09fiff#b90Z-+#10K0.3-+06b)fq3%E0M?ff*F.*#G-Abg[
-3ff_#fl%+F -3809-Ab4%b)Fhb fi%7b\F9fiaI20;:"-3ff_)
S
F3'
/
fqff*F9fq#ffib)%b4*ff*&2b)%#]#b)F ff*%E0M806b)-+-3ff_#fl%3F D +%20.@"'
/
b)F $*#)F
ff_F.0Mff_%E0M#flF,F9+@flfq3%E0M#flF+ffi+F.0Mfiff#bJ0.3fq#flF$D<Y|a_ff*-Ab9093fq#flF$<b)F,a7#flF.ff*U_3F,ff3093-+-3ff_#fl%3F,-809ff*F10b)_#fl@10'b9:"-Ab4F
Z*#flF F9+@flf{+%E0M#flF 3IF9+f{ff_#b)&+#?ff*F9#G-3ff<b)#,Dq#b,3aI3%3%-+ff#b\#flUF.201HJb4b Y|aI20.ff*fq3%E0b)_f{+%E0M5
#bi4 #10.fcb\?_#flFjB rED2FGMoB oH:3%k4 fi%-+ff2'#fl%,F9fil0b)fCb
l%#bD#)U0M+%709+f{#)Ffb6ab90.0Mff30:mb)Bd'
/
fi%H9b)*#J0
abJ0Kb6#b63%809@'
/
b6,#bn4ob) 0b\mb)aff_#b)fqff*+%E0M#b+%A+d#109#
pVff*%E0M80G'+F$3V+F.09fiff*#=>fiq0.Ab)_ff*&Ab4f{#flF83%<+F.0M -2b)ad'
/
09fi*# %#~F"'#fl_#~F96_ff*fqff_0b^brbuDGfibJ0.%#flFUb
-3#)%#|-+20Cf 'b)F%b!4 #fl%#,#b4FV-AbJ0Kb)-+09203'
/
F.09ff*-2b)F5*#flFsB rED2FG[oB oHD6#flU093%80 fi%qH9b)_#10ab906b$#b$+%F9ff_b)
 #b:3%209@'
/
b: fi%bs4ob)_06b5?b)aff*#b4f{ff_3%E0M# ff_%E0603'
/
%F9+-Ab53%?3>#10.#\R*tu[xJ"pCF10M#8DEb809ff*+%Cff*fqa7#1010b)%-3ff#b
{a7#10,F3'
/
ffiafi3F]3F.09#flFb84 3-J0M#flF RT_#flFCB rED2FG[oB oH9x$F9#fl%(b)L:"% D$b)C-Ab4U7#A*#flF,a70.ff*fq209#)F?a\09#Gfi-+09#flF
Z#b]84 #10.fcb)-+ff2'#fl%{a2'b4F.0Mff_-Ab,fi%7b F9fiaI20;:"-3ff_6Rob)*@fl#]a7#J0 -+ff*2010M#\U7b)F.06b)%E0MY3F9-+#fl%#G-3ff_#6Bb)F10b +
fq#flf{+%E0M#>xQffiDvtuY+FZfi%7bq-2b)%E0Mff*7b)-3fiD1b f{+ff*-+ff2'#fl%~%#{+FZF.3%-+ff**<b D~-3fi|Dfl#{H9b)_#10:Bb w;_"fi-J0Mfib4#1x
b _# #b909@fl# 380Mff_3fqa7#pY+F.09fiff*# f{#flF1060Kb)# +% 3F10M -2b)ad'
/
09fi*#<0b4f\UffJ'+% 0Mff_3%Aff*%E0M80G'+F aI#10
-3#)f{a70.#flUbJ0X#b5H9b)*ff_3&C _#flFXf 'J0M#G#flFL0Md'#J09ff*-+#flFfiF6b)#)F3ffiflUb4F6b)#)F3%6+#b)F10Mff_-3ff*7b)]ff_F"'#)0K09#fla7b8D?3%\<b
-3#)%F.0K09fi-+-3ff2'#)%]Cff_F9_#|-2b)-3ff_#fl%3F ff*fCb)@fl3%YabJ06b 0K06b406bJ0d*#flF 84 3-J0M#flFX<b5F.fiaI20=:-3ff*4QRO#)f{#:Hfl809+f{#flF+ffi
09+a709#Gfi-+3% DlY|a_ff*-2b)% Ub)F10b)%E09\Uff*+%(ffiIBb)F.06b #fl%\aI#|+f{#)FZ-+#flf{a\09#flUb903ffiI#b)F8#flUF.20.H9b)-+ff*#fl%3F
Y|aI20.ff*fq3%E0b)_3F+?pF5ff*fqa7#J0.0b4%>09$-3#flfqa70.#flUbJ0 Dr0.3-2b)*-2bJ05=Gfi]+F.0b4FZB80K0Kb)f{ff_3%E0b4F3ffi",-3#)%-3+a0M#
D fiF.#i09+#b409ff_H9b)fq3%E0M:F.3%-+ff**_#ffiEafi+3%~F.20 Z@J06b)%cb2DGfi7bnb]<b?B#106b,YZY|a*ff_-AbJ0C-3#J0K09+-+06b)f{+%E0M
-3#)%\:"@flfi70Kb)-3ff_#fl%+F  ff*F9_#|-2b)-3ff_#fl%+Fq-+20.-Ab)%b4Frb <b F9fia780=:"-+ff*) vfi3+% F920q0b)fbUffJ'+% fi% Ufi3%
-3#)f{a_3fq3%E0M#Ub$<b)FF9ff_f\fi#b4-3ff*#)%3F5ff*%5'b4f{ff_-AbYfq#fl*+-3fi<bJ0=>fi4ffi|-+#flfq#$B3fq#flFHGff*F.09#ffiE09+a709#Gfi-+3%
fCb)@fl%d'
/
:"-Ab)fq3%E09#b6@fl+%20Kb)-3ffu'#fl%~D~3F10609fi-+0Mfi\06b{?_#flF:4 3-+09#flF3
ydbqff*F9-+fi0Mff_f{#)F:3%Xb)*@O'fi%~#40609# fq#flfq3%E0M# 3dff_%E0M20G'3F8a70"'b4-+0Mff_-3# Y|ff_F.0M+%E0M?3% <bq093<b)-3ffu'#fl%~3%E0K09
#b4FZff_F9_#|-2b)-3ff_#fl%3F:Dl#b4FZF.fia780=:"-+ff*+F3
'
pF10b)FZafi33% F980Y_fi@EbJ0.3FYz4 'b)-+ff*d%>fi-3_Ab)-+ff2'#fl%Ab<b)F8a709ff{[
fq206b4F3ffiE|b)%ff_=>fiff*<b)-3ffu'#fl%\#,5U*#G=>fi3#ffiE3aI3%ff*3%#b+"-Ab)F.#]-+#fl%-809+09#v}2~^LpFC5F9#flU70Kb$F6b)Uff_#
=>fiY|ff*F10Mfi%b0.3#b4-3ff2'#)%3%E060.l+ 3F10b)# ~<b F9fiaI20;:"-3ff_~D#b)Fba709#flaff*37b)3F fq3-('b)%ff*-2b)F\+
-20.ff*F10b)^
S
fi%=>fi$F9B7b ff*%E0M+%E0b)#b3F.$Bb)-+Y0Mff_3fqa7#?#J4P09+-380 Y|a_ff*-Ab4-3ff*#)%3F F9#flU70.Y<b)FO#flUF9201H9bg[
 

)+	*


Q
-
	 . $



    
-3ff_#fl%
	+F	Y|a	209ff_f	+%E0b	3Fj}9~B#2D	3%

bffflfiffib 

bff	Yffi!#"$%	&	(')*	+',	206b-/.
')10Kb'0
	("fl1(fi*'
fi21+!#34!#	('5%fiib-
0fl	("fl6	+17%fi
8
v9	80flfi:'
fi;"flfi'<"=fi*fi>#b"?670@fi*6
!#	(b
	("A34	+1b'
!#12b"?
	4.
'B180fl!#"$bC<b"?D2.,	E"fl	46
.
	(
	+'F*	20nb94G	+1Z[
b-b"?6fiJ0ff<b0670fl	("fl	('
1+!<bH
	I
!"fl#fi21Ab-1+!#fi'
	+"J1(	20fl12b'b"fffi;	+34	20fl)	+'5%	("K	('F"@.B"fl.,6	80=:=1(!#	84L"b3NM
!7	+'
4G	+'Ofi*3	('
fi*"P
	C120@	+1+!3!	+'5%fi,-	7Jb-6fi10Kb1+! fi*'Q1AbRSb!#"fl!".AfiAYffi!#7b1+! fi*'?6
.
	+,	+'A	20fl"@	T!'\_=.
	('
1+!<b
fi*"U6fi10
	+V	+"@6b
fi;
	W#b0"@.
6	20=:
1+!#	-XY3Zb"&1+fi'
120@	(b-3	('[fl	U6fi10J#bE,	+'
"@!#b\Xfl!#6fi*"&
	W,!#"flfiffi12b1+!fi*'
	("
	Yffi!"@%	('5%	+"]	+';	+#b,8 p^"]6fi10flfiffi
fiI	(##fiAD2.,	ff1(.bD2.,!#	20hb-670flfiAYffi!#3Cb1+! fi*'Efl	_fi10@!#1AbND[.
	-S1+fi*34fiW#bN'[.
	(";[
60Kb,	ZY,6,#!#D[.
	 b-1+	+6ffibM
	+34	+'5%	W	(`1+fi36fi10@6b34!#	+'5flfiX:<b"&12bJ06b17%	80 

"$%!1Ab"&,	W#b"&,!#"flfiffi12b1+!fi*'
	("
	+';#b-"O"fl.
6	20;:=1+!	+"+=fl!#	+',	J!#'5%	802	+"(8
a0b+c dfehgUikjffil@mIihlUn
oEp q
e
p
effj*rNsHtNeKsYu ne]v
o
t
o
w-b;fl	+fi10+

bH,	E
!"fl#fi21Ab-1+!#fi'
	+"?2!#	+',	60Kb-b-bH)*	('
	20Kb#34	+'5fl	
	("fl
	<bXb-670flfiAYffi!#3Cb1+! fi*'x	+yb-"@%!1Ab>	+'
34	+
!fi*"&!#"
fi60@fi*6fi*"kX:1(fi*'5%!'2.,fi*"+8Nzffi	I!#'560@fiffi
.+V@fi0!#'
!1+!<b#34	+'5%	ff6bJ0Kb0!#'5%	80fl670@	(6bJ0J1+!	20@flfi*"&1(fi*36fi10W[
b-3!	+'5%fi*"hfi*M
"@	20@9b,fi*"J	+'Y<b"k670@fi*6
!	+b,	+"&34	+1b'
!#12b"&
	A#fi*"h120fl!"@6b#	("+8jp^"J.
'bEfl	+fi10+

b4D2.,	W"fl	
	+',1+.
	('[K06bI"fl.\:
1+!#	('5%	+34	+'5fl	K
	("6bJ0=0flfi*#b7bA	+'>#bqb-1(%.7b#!b01(fi*3fiW67bJ06bN	ZY,6,#!#12bJ03N.,1|{
fi*"O
	?#fi"
670@fiffi1(	+"flfi"IX 4G	+'}fi3	('
fi*"W)*fi*M	20@'b
fi"W6fi10A#b"N,!#"flfiffi12b1+!fi*'
	("+8Bzffi.
"I670fl!'
1+!6b	+"ib-670flfiAYffi!#3Cb1+!fi*'
	("
2!#	('
	+'\b7b"&6fi10&"fl.\1(fi*'
"fl!
	20Kb1+! fi*'Y
	(`"=fi*!#
fi1+fi*34fi.
'Y34	+
!fi01+fi'[fl!#'[.
fi>	N!"=fiK0flfi*6fi
8J~)*'
fiJ06b
b-'[flfi0	+91AbJ0
b1(fl	20eb-Sfi*34!#1(fi,	N#b43cb-fl	20@!#bI1+fi*34fi0#b4
	+6	+',
	+'
1(!#b0
	K#b"h670flfi6
!#	(b
	("&	+ b"@fl!#1Ab-"

	("=fi*!#
fi1+fi*'#bH
!<0@	+1+1(!yfi*'180fl!"@b-#fi*)10
b9:=12b1+fi*',"fl!#,	206b-b,8
S
6	("6bJ0W
		(#fi:	+"$bY!#
	2b#!Ab1(!yfi*'
{b 4G.,'
1+!fi*'b
fi b1+	(6,bM,#	+34	+'5fl	:	+''[.
34	20@fi*"flfi*"E1Ab"@fi*"+}"fl!	+'
,fi<.
'
fi
		+#fi*"4	+kD[.
		+"@6b34fi*"
60Kb-b-'

fi
8
p Y,!"@fl	+'>
!34G	80fl	('[fl	+"s4-fi10@3N.
#b-"TD[.
	J	Yffi670@	+"Kb'H<b"T12b'5%!b
	("O'
	+1(	+"6b90fl!#b-"O6bJ06bAK06b-6bJ0sb,	+1+.7bg[
b34	+'5fl		+ffi670flfi*M,#	+3CbhD[.
	O',fi*"Lb94G	(1(bffi*1+fi*34fik"@fi*'56fi10V	 V@	+346
#fi,#b]	+'
	80fl)


bk
	.,'b&
!#"@#fi21Ab1(!yfi*'fffi
	+ffi
	+"@6
#b-Ab34!#	('[flfiJD[.
	0	+"$b&670@fiQfiffi12bJ	+'W#fi"Ib-%fi3fi*"9
	sb30fl	(
	+
fiJ0+8Qp^'I#fi"V"fl!)*.
!	+'5%	("Lb6bJ0$b,fi*"
"fl	?
	("fl180fl!#M	+'HM70fl	7*	(3	('[fl	K12bbI.
'
fi4
	?#fi*"O1b#1(.
#fi"50fl	2b#!Ab
fi"+8
}$ IŁTZ5`V[`UB`7OO`/T^E5_O`P5ffiO/Ł92 
w_fi*"Bb-%fi*34fi*"J
	.
'x120fl!"@6bCD2.,	1(fi*'5%!#	('
	4.
'bH,!#"flfiffi12b1+! fi*'\"fl	4	+'
1(.
	+'5K06b'<,	+"fl6,#b2b
fi*"K
	"@.
"
6fi*"fl!1+!#fi'
	+"4
	:	(D2.,!##!M70fl!fi
8 `h'7bB
!#"@#fi21Ab1(!yfi*'¡	+"6fiJ0E#fixb'5flfiB.
'b(4G.,	+'5%	:,	
	4Gfi10fl3Cb1+! fi*'X
%	('
"fl! fi*'¢!'[fl	20@'b<	+'	(k120@!#"$b8£"bJ06b<
!"@6b'
1+!<b"E"@.\:=1(!#	+'5fl	+34	+'5%	 b	WVKb7b"E
	(k'k.
1(#	(fiB
	:<b

!"fl#fi21Ab-1+!yfi'[	+"@6b"
	4Gfi10fl3Cb1(!#fi*'
	("T"@fi*'6	(D[.
	l'b"XE	(/1Ab-36fiN
	kfl	+'
"@!yfi*'x¤G¥
¦§7¨)*	('
	20Kb
fiW6
.
	(
	
fi*M,fl	+'
	80fl"@	cb6,#!#12b'

fifl	+fi10+

b0!#"
fi60@fi*6b
	4#b0	(#b"$%!#1(!#b-8 p Y,!"@fl	+'B	ZYffi670fl	("fl!#fi'
	+"ff)*	+',	206b-#	+"?6b906b
D[.
	"@	6
.,	+
	(' b6
#!1AbJ0 bx#fi*"I12b"flfi*"1+fi*',120fl	7%fi*"D[.
	:	+"$%	(3fi*"I60Kb-b-'

fi
8 p^'¢'[.
	("@60@fi<	+"$%.
,!#fi
{
	(3fi*"JK06bMb VKb
fi;670fl!'
1+!6b#34	+'5fl	N1+fi*'F"fl	()*3	('5%fi*"ff
	4
!#"@#fi21Ab1(!yfi*'/1+.,Xfi1Ab-36fi>
	4fl	+'
"@!#fi*',	+"
)*	('
	20Kb
fi*"mb"fl.$b30fl	+,	+
fi10J6,.
	+
	('Bfi*Mffi%	+',	20fl"@	q4-b1+!#34	+'5%	qb6b90@%!30k
	I<b"e4-fi10@3N.
#b-"&	Yffi!#"$%	('[fl	+"
6bJ0KbNb_	4G	+1(flfi
8zffi.
"}	Yffi670@	+"@!#fi*'
	("h"@fi*';#bJ0@)Eb"6	20@fi
!30fl	(1(b-"}Xc4-b1+!#34	+'5%	&6\0flfi*)10Kb3CbM
#	("+8
RTfi*'
"@!#
	80fl	+34fi*".,'0"fl	()*3	('5%fiN
	k
!#"@#fi21Ab1(!yfi*'41+fi*'*	+17%fi10T
	&©T.\0fl)*	80fl"ª bA#fiK#bJ0@)*fiff
	+	WV@	J«ff
D[.
	I"fl	4	Y2%!	+'
,	4	('560fl	Ifi*"J6
.
'5%fi"K¬R­
®
XY¬-­
¯
_6bVXY1(fi*3fi"@	I3N.
	+"$60Kb;	('F<bc:=)*.70Kb,84°&.
	20@	+34fi*"
1+fi'
fiffi1(	20P	+[1Ab-36fih,	fl	+'
"@!#fi*'
	("V¥
¦§^	('A.
'K6
.
'5%fih±?²¤´³Uµ%¶µ%¬5¨78P·	("9	([	+17%fi109D2.,	T.
'
	.
'K6
.
'5%fi
1+.7b#D[.
!	206bA¬
­

	+"fl	()*3	('5%fiW
	&,!#"flfiffi12b1+! fi*'41+fi*'±[ffiX	+"O6fi10#fiK6b'5%fiI¸&¹T²º³S¹_»x¶ffi¹/»¢¤¬]¼\¬
­
¨$¹+8
p^_1Ab346fi4,	?fl	+'
"@!#fi*',	+"}	+';	+_6
.,'[flfi±K"fl	ff	Yffi670@	+"6b4
	?#bn4Gfi10@3cb
¥
¦§¤´³Uµ%¶µ|¬5¨^²½¥
¦§-¤G³Uµfl¶µ|¬ffiµ|¬
­
®
¨V¼¥
¦§¤´³Uµ%¶µ|¬,µ|¬
­
¯
¨ ¤¾ffi8À¿Q¨
   
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
z’A
z’B
r(x,y,z)
Rz’
x
y
z

	fiffffifl "!$#&%')(+*,*.-/%'"01#.%1#.ff321ff/#.%'*54
#6-/#&876#.9fi21#6-3"9:(8#.!;4<*=%1>fl "01ff/?*@0'"ffA"0
210B420Cfl *EDF:G."0'8-/#.%'*H4<*.-I210Jff 8G@!$"0Cfl *K%'&%1Lffffi9?*(8#.(8"M*@0Jffffi?flffi2#.%'*E#N9?*H9fi#6-ffiG.*N%'"9OQPR5S'F
"0Cfl -/I9?*@ffT420Cfl *@ffUS
­
®WV
S
­
¯TX
R5bb?.
'
fiff
	}#fi"^1+fi*346fi'
	+'5%	("C
	+
fl	+'
"@fi10,	}fl	+'
"@!#fi*',	+"C¥
¦§-¤G³Uµ%¶µ|¬,µ|¬
­
¨9%!	+'
	}#b&"@!#)*.,!#	+'5fl	54Gfi10fl3Cb
¥<Y8Y
¥[Z
² \+Y
¶
¸I¤¸»^]¨
_
¿T»
³S¹
¸
¹
»
³S¹
¸I¤¸»^]¨.`
»a\+b
³
¸I¤¸Z»c]¨
_
¿}¼
³S¹
¸
¹
¼
³S¹
¸I¤¸Z»c]¨6`
¥<b/b
¥[Z
² ¼>\+Y
¶
¸I¤¸»^]¨
_
¿}¼
¶ffi¹
¸
¹
¼
¶ffi¹
¸I¤¸»^]¨.`
¼d\+b
³
¸I¤¸»^]¨
_
¿»
¶2¹
¸
¹
»
¶2¹
¸I¤¸»^]¨.`
¥[effie
¥[Z
² \+Y
_ f,g
¶
¸I¤¸Z»c]¨
»
¶]
¸)hi`
»c\+b
_
¼
fg
³
¸I¤¸»^]¨
¼
³]
¸)hi`
¤¾ffi8
f
¨
¥<Y8b
¥[Z
² ¼>\+Y
³
¸I¤¸»^]¨
_
¿}¼
¶
¹
¸
¹
¼
¶
¹
¸I¤¸»^]¨
`
»a\8b
¶
¸I¤¸»^]¨
_
¿]¼
³
¹
¸
¹
¼
³
¹
¸I¤¸¢»c]¨
`
¥<Y"e
¥[Z
² ¼>\+Y
³S¶
¸
h
»a\8b&j_¼
g
¸
»
³
¹
¸
h1k
»c\8e
¶¤¿O¼
g
¨
¸I¤¸»^]¨
¥<ble
¥[Z
² \+Ymj
g
¸
¼
¶
¹
¸
h1k
»c\+b
³S¶
¸
h
¼d\8e
³9¤¿}¼
g
¨
¸I¤¸¢»^]¨
 

)+	*


Q
-
	 . $



   

fi*',
	E¥[ZN²W¨¤¿J¼
g
¨&X ]² ¬-­¼¬,8XRTfi*'B	("@6b"A	ZY,6\0fl	+"@!#fi*',	+"+`K06b"ff#fi"ff1(fi10K0@	+"@6fi*',
!#	('[fl	+"
1Ab-3NM
!#fi"
	?1+fi2fi10fl,	+'b7b"+=fi*Mffi%	+',	+34fi*"}#fi*"12b346fi*"O,	?fl	+'
"@!yfi*'>)*	('
	20Kb
fi*"}6fi10O.
';"fl	()*3	('5%fiI
	

!"fl#fi21Ab-1+!yfi'Wfi10fl!	+'5b,fiK	('E1+.7b#D[.
!	20C
!<0@	+1(1+!yfi'8Lp^#fiJ'
fi*""fl	20$2!<0=bffiffi1(fi*3fiJ	20fl	(3fi"T3Zb"ab
	+<b'5%	-
6bJ0KbW1Ab1+.
<bJ0#bi4G.
	80fl2b4	 V@	20fl1(!#bW6fi10O.
'bI
!"fl#fi21Ab-1+!yfi'0"flfi*M\0fl	fffi60Kb,8
}$	 
\P5O``` } 

Ł 5_}^P5 fffiO/ŁV/2 
LPfiffibI
!"fl#fi21Ab-1+!yfi';#	7Jb b"@fiffi1(!#b7b4.
'7b	+',	20fl)


bI	+yb-"@%!1AbW1+.ffiX*fi0fi10@!#)*	('H"@	K	('
1+.,	+'560Kb0	+'<bW
	84Gfi10W[
3Cb1+! fi*':	+"$60@.
1(fl.706b^D[.
	I670@fiffi,.
1+	I	+'\	(`"=fi*!#
fi,8np^'x)*	+'
	806b#b0	('
	20@)=

b0!'5%	20@'b	+ b"@fl!#1Ab

	?.
';	+	+34	+'5%fiI
	J*fi#.
34	+' 
	?.
'H"
fi*#!
fiW
	4Gfi10fl3Cb
fiW%!	+'
	J<bi4Gfi10fl3Cb

²

f
¥
¦§@¦§ ¤¾ffi85¨

fi*',
	0¥
¦§I	+"W	(fl	+'
"@fi10N
	Efl	+'
"@!#fi*',	+"AX@¦§4	+C%	+',"flfi10N,	0
	84GfiJ0fl3Cb1+! fi*'8RTfi'
fiffi1(!#
fiH6
.
	("W	+"@flfi*"
.
fl!#34fi*"J¤P0fl	(#b1(!#fi*'b-
fi*"sbW60Kby^	("h
	ff#b-"O1+fi*'
"$b'5fl	+"]	+yb-"@%!1Ab"}
	?<bq4GfiJ0fl3CbN¥
¦§]²fiff ¦ §ffifl !fl!#¨ =6fi2
	Z[
34fi*"eb-6
#!1AbJ0}#bI	Yffi670@	+"@!yfi*'x¾ffi867bJ06b4{b#<bJ0}#bI	+'
	80fl)


b	(yb"$%!#12b
	K.
'b4
!#"@#fi21Ab1(!yfi*'8"&	ff'[.
	(fi

	+"$b34fi*"]670fl!'
1+!6b3	('[fl	&!#'5fl	20fl	("6b,fi*"k	('#fi"]"@	+)*34	+'5flfi*"h,	K
!"flfiffi12b1+! fi*'
1(.,XEb4	+'
	80fl)=

b4	(yb"$%!#12b
6fiffi
	(3fi"O	(9b#.7bJ0fl<bN3	(
!#b'5fl	J#bN	Yffi670@	+"@!yfi*';)*	+',	206b-a}$#9~
% ²

¨
&
¤Gª('*)¨
¹
»
¤ª,+-)¨
¹
¿}¼
g/.103254
j
0
687
k
¤¾ffi8o¨[¨

fi*',
	
0
	("T#b?#fi'
)*!fl.
I
	+"fl	()*34	+'5%fi

6
	+"	+'k.
34	20@fiK
	fp^.
#	80+[X
7:9
\
¤
f<;
¨7[
fi'

	
;
	+".
'
6bJ0
b34	(60@fi^b
!#34	+',"fl!#fi'bD[.
	K
	+6	+'
,	A
	ff#b"}12bJ06b17%	80 

"$%!1Ab"}
	(P'k.,1+#	(fiI
	K<b4,!#"flfiffi12b1+! fi*',X
6fi10hfi46b'5%fi
	K<b4'7b-%.70Kb#	(Ab4
	K<b4!'5%	20Kb1+1(!yfi*'H	+'560@	Afi*"Hb-%fi*34fi*"]
	+U180fl!#"$b8>= fi10fl3Cb3	('[fl	
"fl	1(fi*'
"@!#
	806b:	+d06b,!#fi:
	(T'k.
1(#	(fi:
	0.
'7b:
!#"@#fi21Ab1(!yfi*'F1+fi*34fi@?8A4² \B
;
8x£ bJ0Kb:	+1Ab"@fiY
	.
'
34	(b- 
"@	ff"@.
	+	K.ffi%!#!#2bJ0
;
²¿*
b.,'
D[.
	K1(fi*34fiI	20@	+34fi*"h3Zb"|b
	(#b'5fl	J	+"@fl	K9bfi106
.
	(
	?Jb90fl!#b90

	(6	('

!#	('

fi4
	+_180fl!"@b-_	+';1+fi*'
180fl	7%fiIX
	?#bN'bR%.70Kb#	(AbW
	?#bW
!"fl#fi21Ab-1+!yfi'8
}$	C D``EŁV<`P,7fffiO/Ł9`U
£ b906b	+"$%.

!<bJ0?#b0	("@60@.
1(fl.706b>
	I	+D[.
!#!M70fl!fiE
	I.
'x#b(fi
	I
!#"@#fi21Ab1(!yfi*''
	+1(	+"fl!ÀbJ0@	+34fi*"?'
fi>"=fi*fi
1+fi'
fiffi1(	20<bA	+',	20fl)


bA	(yb"$%!#12bA
	&12bbN.
',fiW
	J#fi*""fl	()*3	('5%fi*"O
	k#bA1(fi*'\:=)*.\06b1(!yfi*'ffi"fl!'
fiAb-3NM
!7	('
#b-"54G.
	20@Ab"]	WV@	80fl1+!b"}	+'5K0fl	ff	+#fi*"TX	(D[.
!#!#M70KbJ0fl<b"6bJ0KbW{b#<bJ0<bN	+"@K0fl.
17%.70Kb3Zb"}	+"$bM
	8£ b906b
	+#fiW{b90fl	+34fi*"O.
"@fi,	ff<bW	Yffi670fl	("fl! fi*'H)	+'
	806b_
	ff£P	Ab1|{;XGFJfiffi	({
#	80*H
IJ
²
l
K
ªL+M)N
2
¤¾ffi8PO*¨
D[.
	|0fl	+6\0fl	+"@	+'5bK#b!4G.
	20@Abff	+#	(3	('5b=	 V@	20fl1(!#b?"flfiM70fl	].
'E	(#	(3	('[flfiK,	h
!"flfiffi12b1+! fi*'W
	]#fi*'
)!%.,Q
2
1+fi'*	(1(%fiJ0J
	N©T.\0fl)*	80fl"&ªX,!<0fl	(1+1(!yfi*')_/"@!%.7bb	('Y.
':6
.,'[flfi
fi*'
,	N	+P1Ab346fi0
	Kfl	+'
"@!#fi*',	+"
2!#	('
	?
	+"@120fl!À%fiI6fi10O	+fl	+'
"@fi10
l
K
8%p^"@fl	K12b346fiW
	Jfl	+'
"@!#fi*'
	("}#fiW)*	('
	20Kb4	('H'[.
	("@60@fi12b"flfi4	+0@	+"$%fi

	Ofi*"`"fl	()*34	+'5%fi*"C
	O<bk1+fi'\:=)*.70Kb1+! fi*'51(.,XEb?	Yffi670@	+"fl! fi*'^b'b 

fl!#1Ab}XEbJ34fi*"@K06b34fi*"V	('	(b6b90@b-
fi
¾ffi8À¿*8À¿*8 p^512b36fi}
	C%	+',"fl!#fi'
	+"P	Yffi!#"$%	('[fl		('K.,'A6
.
'5flfihb-
fih,	+[120@!#"@6b*	("9<b}"@.
3Cb]
	Cfi*"_1Ab346fi*"

	C%	('
"fl! fi*'A)*	('
	20Kb
fi*"96fiJ0P12bb].
'
fi*"9
	fi*"U"fl	()*3	('5%fi*"9!#'

!À2!#
.b-#	+"_,	<b]1(fi*'\:=)*.\06b1(!yfi*'R"fl	().
'
	+£L0fl!'
1+!6
!#fi?
	&zffi.
6	20@6fi*"@!#1(!yfi*' }$#g~ 8L`]'bff	+&D[.
	h1+fi*',fiffi1(	+34fi*"<bff,!#"@K0fl!M
.
1+! fi*'I
	k<b&%	+',"fl!yfi'vbKfi
#b90fl)*fiI
	ff.
'"@	+34	+'5%fi
	ff
!#"@#fi21Ab1(!yfi*',#bq4G.
	20@Ab4flfib-_	WV@	20@1+!b4"@fi*M70@	x	+U"@	Kfi*Mffi%!#	('
	?!#'5%	()106b-'

fi
'[.
3	20fl!1Ab34	+'5fl	J#bW	Yffi670@	+"fl! fi*'¾ffi8RO28
    
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
}$  U*Cf,CT^}/
p^V	4G	+1(flfi0
	N.,'b0"fl.
6	20;:=1+!	N"flfiM70fl	N.,'bE
!"fl#fi21Ab-1+!yfi'H1(	20fl12b'b06
.,	+
	W"@	20k3A.,X!36fi10$b'5%	?X;"fl.
60Kb-b-3!	+'5%fiY	ZY7b-1(%fiF"fl.
	(#	 0fl	("fl.
ÀbJ0I1(fi*36,#!#12b
fi
8 p Yffi!#"$%	>.
'b\!#'5fl	206b-1+1+! fi*'¡	+'560@	 b3AMb"+D[.
	
	+'\)*	('
	20Kb 0@	+
.,1+	I#bE	('
	20@)=

b
	W#bE,!#"flfiffi12b1+! fi*'1(.b'
,fi"fl	 b1(	20fl12b b0#bE"@.
6	80=:=1(!#	Wfi b,D2.,!#	20@	
.
'b4fi10fl!	+'5b-1+!yfi'H1(fi*'
120@	(6bE1+fi*' 0fl	+"@6	(1(flfirb	("@b½.,%!3cbffi8?p^#fiW%!#	('
	6fi10h1(!#	80@%fi,1(fi*'
"@	+1+.,	+'
1(!#b"
!#'5fl	20fl	("6b'5fl	+"A1(.b'
,fiH"@	4K06b-6b>,	4	79b#.b90J#b!#'\_
.
	+'
1(!#b
	4#b"J"@.
6	20=:
1+!#	("Kfi;!#'5fl	20=4ob-"fl	+"?	('B#b-"
670@fi*6
!#	(b
	("}3	(1_b'
!1Ab"O,	fffi*"O"=fi#!#,fi*"+8`L06bRSb'
,fi*"fl	?
	?1+fi'\:=)*.70Kb1+!fi*'
	("],	ff3º.
fl!#6
	+"
!#"@#fi21Abg[
1+!fi*'
	("3¢b-"TfiW34	+'
fi*"1+fi*346
	WVKb"(,	+670flfiM
#	(3cbff
	J	+"$%.

!<bJ0Tfi*"T	4G	+17%fi*"O
	k.
'bN"fl.,6	80=:=1(!#	J6
.
	(
	
"fl	80Ob'>#b-Mfi10@!#fi*"@fiND[.
	U0fl	("fl.
ÀbW!#'
	(#.
,!#M
	!b1(1+	+,	20fb^b-#)*.
'7bqb670flfiAYffi!#3Cb1(!yfi*'0D[.
	?'
fi"]fi94P0fl	+(1AbI.
'
1Ab-3!'
fiW6bJ0Kb 0@	+"@fi*	20flfi
8
p^^670flfi*M,#	+3CbE"@.70fl)*	I
	W<b0670flfi6
!#b0
	:='
!1+!yfi'Y
	W"fl.
6	20;:=1+!	I#!#M\0fl	/6bJ06b0<b0D[.
	I	+Vfl	+'
"@fi10J
	
%	('
"fl!fi*'
	("}fl!#	('
	?#bn4Gfi10@3cb
¥
¦?e²
	 ¤¾ffi85¨
"fl!	+'
,fi¬B#b\
!30fl	+1(1+! fi*'Z'
fiJ0fl3CbhbB#b\"fl.,6	80=:=1(!#	8½£9fiJ0E#fi\b-'[flfi
O
.70Kb'5%	H	+]
	+"KbJ0K0@fi*#fiF
	H.
'
1_b-#1+.,#fiff1+fi*'0,!#"flfiffi12b1+!fi*'
	("+[	+1Ab346fiA
	]%	+',"fl!#fi'
	+")	+'
	806b
fiA6fi10.
'bK
!#"@#fi21Ab1(!yfi*'I1+	80fl12b'bqbK<b
"fl.,6	80=:=1(!#	;¤fi	(3	80fl)*	('5%	W	+'\	(##b*¨]{b0
	W"@	20Ub'[.
<b
fi0,	 b#)*.,'bE3Cb'
	20Kb06bJ0Kb0D2.,	W"fl	W1+.,36
<b
#b\1+fi'

!#1(!yfi*'b'5%	80fl!#fiJ0|8p^'¢	(h12b"flfi<3Zb"4"fl!36
	F¤.
'bx
!#"@#fi21Ab1(!yfi*'{
	(#!1+fi*!bO6bJ0Kb#	(#b bF<b
"fl.,6	80=:=1(!#	y¨J#b!'[K0flfi2
.
1(1+!yfi'F
	4.
'b>
!"fl#fi21Ab-1+!yfi'Y	+"fl6	+1(.
#b90 ¤´b3NM,!7	+'x6bJ0Kb#	(#brb>#b"fl.,6	80=:=1(!#	
6	20flfi1+fi*'
!<0@	+1+1(!yfi*';fi*6
.,	+"@6b5¨|0@	+"@.
	+À*	N	(9670@fi*M
	+3Cb,=6
.
	("jb'[.
#bI#b-"]fl	+'
"@!#fi*'
	("k
	(Pfl!#6fi¥
¦ e&	+'
#b4"fl.
6	20;:=1+!	A670@fiffi,.
1+!b"k6fi10]#b4
!#"@#fi21Ab1(!yfi*'k0fl	2b 8]£9	80flfi0"@! 6fiJ0k	WV@	(36,#fi
S#b4
!#"@#fi21Ab1(!yfi*'>'
fiE	+"
{
	(#!#1(fi*!#7b ="@!#'
fi0,	AMfi10fl
	-/<bc0fl	("flfi*.
1+! fi*''
fiE	+"&'
!93N.
1|{
fiE3	('
fi*"h6b':"@	+'
1(!##<b1(fi*3fi#b4"fl!#346
	
1+fi'
"@K0fl.
1(1+!yfi'
	k.
'7bA
!#"@#fi21Ab1(!yfi*'4	+"@6	(1+.
<bJ0U}2~8Lp^##fiK3N.
	("@60KbAD[.
	&	(/3	(%fi2
fiK
	k<b"T!3¢b)	+'
	("
'
fi
	WVKbE,	A"fl	80k.
'7bcb670@fiAY,!3cb-1+!yfi';	(':#bI3CbyXfi10+

b4,	A#fi"h12b"flfi*"(8&z2!#';	+3NMb90fl)*fi
6
.
	(
	n0@	+"@.
6bJ0
D[.
	ff#bI
!#"@#fi21Ab1(!yfi*'!3cb)	+'>1+fi*'5K0fl!#M,.,XEbI
	U4Gfi10fl3CbW
fi*34!#'b'5fl	Ubcb'[.
<bJ0O	+U1Ab-36fiI
	fffl	+'
"@!#fi*',	+"
	+'H#bW"fl.,6	80=:=1(!#	=X"@	Ab4.
'bI670fl!3	806b b670@fi Yffi!3cb1(!yfi*' b-1+	+6ffibM
	8dp^"@%fi	+"]1+!	20@flfi6\0fl!#',1+!#67b#34	+'5%	
1+.7b'

fiW"@	&606b-Mb+VKbN1+fi'
"fl!
	20Kb'

fiW.
'34fi2
	+fiA	+ b"@fl!#1(fiN!#"
fi60@fi*6fi,ffi6
.,	+"O	+/	20K0@fi10T)	+'
	806b
fiI6fi10T<b
'
fi;!#'
1(#.
"@!yfi*'\
	4#b b',!#"flfi-60flfi6_

b120@!#"$b!#'b06
.,	+
	"fl	20ff3CbyXfi10?D[.
	E	(^670flfi2
.
1(!#
fi;6fiJ0ff<b"fl!#346
	
!#'5K0flfi2
.
1+1(!yfi*'>
	?<bN
!#"@#fi21Ab1(!yfi*'0!3cb-)*	+'8
p^
3	7%fi2
fi&
	T#bk1(fi*'
"@K0fl.
1(1+! fi*'I
	#bh!#3Cb)*	+'K	+"^	(,D[.
	O{
	(3fi*"V"fl	+).
!#
fiJ67bJ06bkfl	+'
	80`	+'I1+.,	+'5b
	+,	84G	+17%fi?
	O<bk"fl.
6	20;:=1+!	}"flfi*M70@	O	+
<b+fik
!#"@fiffi1(!#b
fi,8Vw-b&
!30fl	+1(1+! fi*'W
	O#b&,!#"flfiffi12b1+! fi*'A!3cb-)*	+'Afl!#	('
	
#bn4GfiJ0fl3Cb
)² ¼)N»
f
¤

'*)¨ ¤¾ffi8 ¾*¨

fi*',
	

	("A	+^	+1(flfi10A',fi10fl3Cb^
	4#b>"fl.
6	20;:=1+!	8
S
" 

P1+fi'
"@K0fl._

3fi*"?.
'F"fl	()*3	('5%fi!3cb-)*	+'\6fi10
1Ab-b;"@	+)*34	+'5flfi 0fl	2bC
	+hBED2FGB79D[.
	41+fi'[K0fl!M
.,X*	cb^1Ab-36fiH,	4,	84Gfi10@3cb1(!yfi*'YX$b>#b>	+'
	80fl)


b
%fi-b9
	+9"fl!#"$%	(3cb,8mp^V"@!#)*',fi0
	W"fl.,"J
!<0@	+1+1(!#fi*',	+"kX"fl.
"&	+1(flfi10fl	("?
	I©T.70@)*	20@"&"fl	W1(fi*'
"@K0fl.,X	+'x
	
b1(.
	20@
fi1(fi*';#b"s0@	+)*<b"O
	?1+fi*',"fl	20$9b1+! fi*' b-#.

!b"	('H	(_1Ab6

%.,#fi b'5%	80fl!fi10+8
a0b gvrfiffNl@s$l tNr?t tNeKsffifl_v/rfiff Wj*e]ve"!
p^'H	("@6bI"@	+1(1+!yfi'H	("@%.,
!#bJ0@	+34fi*"O#bK	+"@6bM
!#!#7b
	+ B#ED2FGB$7
b'7b#!Ab'
,fiN#b"O,!34G	20@	+'5%	("}!#'5%	806b1Z[
1+!fi*'
	("`D[.
	T%!	+'
	('N#.,)EbJ0P	+'560@	O#fi*"P
!#"$%!'[flfi*"V"@	+)*34	+'5flfi*"^
	T,!#"flfiffi12b1+! fi*'AD[.
	T#fik1(fi*346fi*',	+'N3Zb"V<b
%$&('*)
+
'-,
+/.10
,32547698
+
41:6;=<
+?>@
8
+BA
:36
0
,
+
:
@DCE.=+
:
+GF$.1+
:8
@D@
<
FH@
'-6I8
+
<
@
'
FH@
:J
@
'72
>K@
J
+H0L+H0M+
<
+GF
,:36
>@
J
01+
,32N'
>
6iÐ
   
) "fffl**"'
 ff,fi-	ffi   . 
4obÀb&
	fb6
!#b34!#	('[flfi
8p Y,6,#!#12bJ0fl	(3fi"^	+S6fiJ0D[.	]
	}#bJ
!"@K0fl!#M,.
1+! fi*'I
	|4GfiJ0fl3Cb"^D[.
	hfiM
"fl	80@9b34fi*"
	Yffi6	20@!#34	+'5b3	('5%	k	('0#fi"eBED2FGBH7ffiX4fiJ4P0fl	(1+	80fl	+34fi*".,'E9b#fi106bJ0KbA#bff
	+',"fl!#7b0
	&	('
	20@)=

bff
	
#bn4ob-bN,	zb-6
!#<b3!	+'5%fi,8
]hfi*"@fi60@fi*"4D2.,	20fl	(3fi"	("@%.,
!#bJ0I1fi*3fi\"@	H#	(9b b\1AbMfiF<bY
!#"@fiffi1(!#b1(!yfi*'
	;.
'¡#b(fiF6	20;4G	+17%fi
	+' 4Gfi10@3cb
	 67bJ06bbJ0>#.,)EbJ0rbqBED2FG B7kX1(.}bJ	+";#b	("@60@.
1(fl.706b¡
	\	+D[.
!#!#M\0fl!#fi,	x<b
1+fi'\:=)*.70Kb1+! fi*'6,.
	+"0	("E	(h12b"flfi<D[.
	'
fi*"Efi21+.,6b,8º£9	80flfi<6fiffi,	+34fi*"+O6b906bF!'560flfi2
.
1(!<0@'
fi*"I	+'	(
670@fi*M
#	(3cbffi60Kb-b90k.
'Y	 V@	+346
#fi03Zb"&"@	+'
1(!##fi
1+fi*34fi0	("J	+V,	W#bE
!"flfi21+!<b1+! fi*'6	20;4G	+1(6b0	W!#'\:
'
!6b
	+'º
fi*";
!"fl#fi21Ab-1+!#fi'
	+"067bJ0fl1(!#b	+"+8 ydb{
	+34fi*">34	+'
1(!#fi*'b-
fi	+'0fl	+6	(fl!#b-";fi21Ab-"fl!#fi'
	+">D[.
	x.
'b

!"fl#fi21Ab-1+!yfi':6	80=4G	(1(b>	+'x.
'x3	7bfl>A@@&"@	46,.
	+
	I
	("fl
fiM
#bJ0mb#fi<bJ0fl)fi
	I.
'F6,#b'
fi N[¿¿*¿JO4	+'

fi*"
!#"@#fi21Ab1(!#fi*',	+"I6bJ0@1+!#b-#	+"4
	:zffi{
fi21M2	(X8 p^h180fl!À%	20@!#fix
	@=0Kb'7Mº¤	(1+.b-1+!yfi' ,8PO*¨^b-"fl	+).706bB<b
	+"$bM,!##!b
	J#bA,!#"flfi21+!<b1+! fi*'[6
.
	("0	+"$bW	+"O	('
	20@)V	(fl!#1Ab-3	('[fl	e4ob *fi10KbM
	8zffi	&6,.
	+
	?1(fi*36\0flfi*Mb90
b
	(3¢b-";D[.
	x#b-"
!#"@#fi21Ab1(!#fi*'
	("6bJ0@1+!#b-#	+""@	 0@	+6	+	+'8 p^"@%	x	WV@	(36,#fi670fl	72!#fi¡6
.
	+,	(b,	+3Zb"
"fl	80@2!<0@'
fi*"]6bJ0KbI1(fi*346bJ06b90s0fl	+"@.
6b
fi*"(S6
.
	+"]	+"]
	?	+"@6	806bJ0]D[.
	f	+'.,';6bM
.70@	(%	ff3N.,X0)106b',
	
¤1(fi*'
	 &¨]"@	 b1+	80flD[.
	 bPJb-#fi10h
	N#b"fl	+67bJ06b1(!yfi*'Y,	N	+D[.
!#!#M\0fl!#fi4
	W.
'7b0
!#"@#fi21Ab1(!yfi*'H6bJ0fl1(!#b
	+'B	+fi*#.,3	('V	ZY,1(	+6,flfiY6fiJ0Kfi*"A	4G	+1(flfi*"A,	0#b>"fl.
6	20;:=1+!	\¤D[.
	E6fi10ff1+!	20$%fi
P*	20@	+34fi*"ND[.
	0"@fi*'
!#346fi10@6b'5%	+"%¨78
} } 5OŁV/2  VŁTffiOŁV2  ` U*Ł
zffi.
6fi*'
	(3fi"]	('670@!#'
1(!#6
!fiW.
'bI
!#"@#fi21Ab1(!yfi*'6	20;4G	+17bI	ff!'\:='
!ÀbWD[.
	ff"fl	ff
!#"@fiffi1(!#bN	+'H
fi*"}6bJ0@1+!<b#	("

	ffzffi{,fiffi1M[#	7X*,6b3NM
!7	+'!'\:='
!Àb"X06bJ0Kb#	(#b"(ffi"@	+6b906bb-"O6fi10T.
'bW
!#"$b',1+!#bA¸N
1+fi*'0	+17%fi10@	+"}
	
©T.70@)*	20@"&ª?XªAX1(fi*':
!30fl	(1+1+! fi*':
	A 

',	Ab )¤G	20!:=)*.\06b¾ffi8
f
8&zffi.:	+',	20fl)


bE
	A!#'5%	806b1(1+!yfi'6fi10
.
'
!b>
	?#fi'
)*!fl.
0%!	+'
	J<bi4Gfi10fl3Cb }$#g~
%

¹
0
² ¼

f

¤Gª '8)¨¤Gª'8)¨ffi'
j
¸
¸k
¼
¼

f
¤¿]¼
g
¨
}¤Gª +-)¨ '2¤Gª +M)S¨ ~y#' j
¸
¸ k
¼ ¤¾ffi85¨
¼

f
¤¿]¼
g
¨@¸
¹
}¤Gª +M)S¨ 'y·C~}¤Gª +M)S¨ 'y·C~
zffi!["@	.
"Kb'N1(fiffifi10@
	+'7bb"P6fi#bJ0@	+"U1+fi*'K#b}670fl!3	806bO
!"fl#fi21Ab-1+!yfi'J	+'N	(2fiJ0fl!#)	+'R6fi2
	(3fi*"U1(fi*36\0flfi*Mb90
D[.
	0fi*"A
fi"N670fl!3	80flfi*"ffffi	80fl34!#'
fi*"ff
	(6	('

	+' .
'
!1Ab34	+'5fl	E
	¸ XF	+;.
fl!#34fiH,	ffi8p^'	(T1Ab-"flfi
D[.
	W'
fi*"Jfi21+.,6b,-b9	+"@6bJ0J#!3!Àb,fi	(V
	("fl6
<bAb34!#	('5%fi
	W<bE"fl	()*.
'
b
!"flfiffi12b1+! fi*'b96
#b',fi0
	

	("fl#!Ab34!#	('5%fiUN[¿*¿*¿JO[R"=fi*fik'
fi"V!#'5fl	20fl	("6bk1(fi*'
fi21+	80V#b]1+fi*346fi*'
	+'5fl	?06b-
!#b5,	#bs4G.
	20@Abk6fi10P.
'
!b

	?#fi'
)*!fl.
 H

0
² ¼fffiffifl "!
#%$

¸
²

f
U¸
_
¤ª '8)¨/¤ª '*)¨_»
¿
¿}¼
g
¤Gª +M)S¨ '2¤Gª +M)¨
`
¤¾ffi8©5¨

fi*',
	E*	(3fi"WD2.,	0#bX4G.,	20fl2b:
	v0@	+6
.
"fl! fi*'<
	(1Ab	01(fi*34fi& ¸('

£9	80flfi b:<b;*	(D[.
	#b"K
!#"@#fi9[
1Ab-1+!#fi'
	+"W6b90fl1+!<b#	("N"fl	"@	+6b906b'Cb-3NM
!7	('"fl	180fl	AbY.
'7b4ob-bH
	 b6
!#b34!#	('[flfi!'[K0 

'
"fl	(1Ab:	+'5K0fl	
b3NM7b"+[D[.
	]##	79bmb-"flfi21+!#b-b,5'b-fl.706b-#34	+'5%	-2.,'bK	('
	20@)=

bJ6fi10C.
'
!#7b,	:bJ0@	Abjtuy8Lp^'E	+S12b"flfiff
	

fi*"J,!#"flfiffi12b1+!fi*'
	("k6bJ0@1+!<b#	("&!#'\:
'
!6b"hX b!#"@#bb-"+h	("@b-"Ub#12b'
Ab-'Y.
'b0
!"@b-'
1+!<b0
	W	+D[.
!#!#M\0fl!#fi
1+.7b'

fi;"fl	4!#)*.7b#b' b-3NMb"!4G.
	80fl2b"*Hff#br0fl	(6
.
"fl!9bD[.
	I%!#	('

	 b>"fl	(6bJ06b90fl#b-"?X:#b b-60Kb1(fl!9b0D[.
	
670@	(%	('

	 0fl	(
.
1(!<0J#b	+'
	80fl)=

b0
	W#bC4GfiJ0fl3Cb1+! fi*':
	W<bC4ob6bE
	 b6,!##b-3!	+'5%fi
8!tu|¸ 	+"J<b0	+'
	80fl)


b

	&.,'bn4ob6bff,	jb6
!#b34!#	('[flfiK!'560+

'
"fl	(1AbA,	jb'
1|{[.70KbW¸6fi10T.
'
!#7b0
	&fi*'
)*!À%.
/8`£9fiJ0b-'[flfi
,<b
    
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
Req
b
1 2b b
ξ

	 
<Off,2'"!$#E%1$9fi#E%1fiffffi*,(8fi#.(8 M*@0B%'$2101#m%1Lffffi9?*(8#.(8"M*@0K4<8- "(+flffi#H(+*@0J7."(+fl *.-)%'
	
2'-ffiG.8-/ff
 "0 %'*@ff 4#6-l(8fi#.9?"ffm%'W'*(9?
V
(+*@0 7."(+fl *.-ffi"ff


V


¹
V
,2'JffffifiG@2'"0 2101#
%1?-ffi"(8(8 M*@0
X
#W-/8G@"M*@0 -/#
V
#.%1# "0ifl -ffi "ff flffi#.ffm%'*@ff M219?flffifi!$#.ff5"ff 9fi##.9?flffi# %'K#64fi9fi#.!$fi"0Cfl *
(+-ffi"#.%1# "0Cfl -/ "9L9fi#.ff
X
9?8G@# # fl "0'8-m2101# #.01(,2'-/#

Fff -/2'fl * %'"9fi,21fi9Lffifl1-/?*K"0ifl -ffiK9fi#.ff
 218-"#.ff;%'=-ffi84219fiff/"M*@0W%'m9fi#.ff)%'*@ff;%fiffffi9?*(8#.(8?*@0'"ff>4#6-/(8fi#.9fi"ff
V
9fi# (+-ffi"(8?"0ifl m"0'8-ffiG1M
 
#K%' 9fi#
 #.9fiflffi#$%' #64fi9L#.!$?"0ifl *)ffffi8G M210Eff Iffffi84#6-/#.0E9fi#.ffU41-/fi!;8-l#.ff
X
4G.
	80flAbff6fiJ0.,'
!#b-E
	]#fi*',)*!fl.
I1+fi*'#b?D2.,	h"@	!b-K06b	('E#b-",fi*"67bJ0fl1(!#b	+"C6bJ0Kbm0@	+
.
1(!<0#b?	+'
	80fl)


b

	?#bn4ob-bN,	zb-6
!#3!	+'5%fiN"@	20
b
¼

¤Ptu7¸?¨

¸
² ¼htu ¤ ¾28¿ 	*¨
zffi	mb1Ab'
2bW	+_	+D[.
!#!M70fl!fiN1+.b-'

fi

0
² tu ¤ ¾28¿*¿y¨
S
6,#!#12b'

fiW<bi4-fi10fl3N.,#bqb'5%	80fl!fi10hb12b"flfi4
	?
fi*"}
!"fl#fi21Ab-1+!#fi'
	+"O6b90fl1+!<b#	("
	Kzffi{
fi21M[#	7X*=%	('
!#	('

fi
	+'A1+.
	('[6b&D[.
	"! ª#!-²$! ª%!²'&1Z)( ]XffD[.
	ªR*ªX )N"flfi'N1+fi*6,#b'b90fl	+"(fi*Mffi%	+',	+34fi*"`#b}	Yffi670@	+"@!yfi*'
6bJ0KbW#b b'
1|{[.70Kb4
	?	(D2.,!##!M70fl!fiN
	?.
'bI
!"fl#fi21Ab-1+!yfi'0
!#"@fiffi1(!#b7b H
¸ *²
+& A@¹
¿
f
tu
_
ff-, /.

ff-, /.
¹
»
¿
¿}¼
g

6
4
.


6
4
.
¹
`
¤ ¾28¿
f
¨

fi*',
	0.

X1.
¹
"flfi'E#fi"Eb-'
)*.
fi*"D[.
	h4Gfi10@3cb'4#fi"C	+17%fi10@	+"
	h©T.70@)*	20@"1(fi*'0"@.
"1(fi10K0@	+"@6fi*',
!#	('[fl	+"
 

'
	Ab-"O
	?
!#"@#fi21Ab1(!yfi*'8
} }	 Offiy`S,7Ł f32}`#54`( V7655Ł84T75+9
p^'	+&	 V@	+346
#fi b'5%	20@!#fi10{
	+34fi*"E2!"@%fiB1_fi*34fi<	+k	+D[.
!#!#M70@!#fix	+'560@	Y#b 4G.,	20fl2b 0fl	(6
.
#"@!9bB
	Y,fi*"

!"fl#fi21Ab-1+!#fi'
	+"`67bJ0fl1(!#b	+"`XN<bUb-60Kb1(fl!9b&
	}#b&fi*6fi*"@!#1+! fi*' b
	('
"6b-'
1|{b34!#	('[flfiK,	]<be4ob6b&
	|b6
!#bg[
34!#	+'5flfiA120@	Ab7bN	+'560@	&	+#b"bA#.,)EbJ0dbA.
'bN1(fi*'\:=)*.\06b1(!yfi*'0	("@6bM
#	-8^£9	80flfiI	+1Ab-"flfiWD[.
	!0@	Ab3	('[fl	
   
) "fffl**"'
 ff,fi-	ffi    
1O 2O
1M
1N
’
1O ’O2
2N
M2

	 
   ff,2'"!$#&%1>9fi#&-ffi"%H%1>%1fiff/9?*,(8#.(8fi*@0'"ff(+*@0 9fi# ,2')ff I-/"#.9fiffi"#.0 9?*@ff([M#.9fi(829?*@ff
%'"ffffiflffi#/flfi9fifi%#.%;%'"9
K
Ef
M
QS?
K
?
X
, !>2'"ffffifl -/#.0&fl *%1#.ff 9fi#.ff %1fiffffi9?*(8#.(8?*@0'"ff
V
ffffi21ffOL! M#6G."0'"ff
X
ff"M
 
F
4<*.- QPR"!;4
9?*'F"9 ff 8G@!;"0ifl *
­
¹	
¹
"ff 9L#=L!$#6G."0J%';9fi#m%1Lffffi9?*(8#.(8"M*@0 4#6-/(8fi#.9 %'&1*,(,9?
V

¹

¹ X 
#.ffU%1*@ff #.9?flffi#.ffU%' #64L9fi#.!$?"0ifl *$#64#6-ffi"(+"0Hff *@! fl-ffi"#.%1#.ff
X
D[.
	20@	+34fi*"AK06b-6bJ0 ¤G
!#"@fiffi1(!#b1(!yfi*'x
	.
'#b(fi6	20;4G	+1(flfi:	+' 4GfiJ0fl3Cb;
	ff 	+34	20@)*	+'5%	E	+'#b;"fl.
6	20W[
:=1(!#	y¨&	("K3Zb"?1+fi*346
!#1Ab-
fiD[.
	E	(^D2.,	vb12bMb34fi*"J
	43fi"@60KbJ0+8C]h!^<b"?
!#"@#fi21Ab1(!#fi*',	+"J6bJ0@1+!<b#	("
"flfi'!#':='
!6b34	+'5%	J<bJ0fl)Eb-"O'
!U#bW!#'5%	806b1(1+! fi*'H1(fi*'<bW
!#"@#fi21Ab1(!yfi*'0	+1+!'bcb-_fi60@fi<b
fiI
	ff#bq4ob6b

	 b6,!##b-3!	+'5%fi;	+"I#b .,'
!#12bD[.
	>	Yffi6	80fl!3	('[6b'8
b"WM
!	+'
!"fl6fi*'
	+34fi*"N,	.
'1+fi*'+V@.
'5%fi\
	
9bJ0fl!fi*""@	+)*34	+'5%fi"],	J
!#"@#fi21Ab1(!yfi*'01(fi*'>3º.
À%!6
#	("!'5%	20Kb1+1(!#fi*',	+"ff¤P:
)*.706b4¾ffi85¨ 8^w-b"O
!#"$b',1+!#b-"
	
	+D[.
!#!M70fl!fiA	+'5K0fl	?#b"T
fi*"O6bJ0@1+!<b#	("T	+';	+/"fl	+34!#<b+fiK
!#"@fiffi1(!#b,fi;¤D[.
	J
	7%	20@3!'bJ0
bN	+/6b3cb
l',fiKX0<b
4Gfi10@3cbI
	+aBED2FGB]fi*M
"fl	80@9b
fi	+':<b"@.
6	80=:=1(!#	 ¨}*	('
70
bEbb46fiJ0h<b4!'[fl	20Kb1+1(!yfi*'H1+fi*':	("0@	+"$%fi

	K#fi*"]"fl	()*3	('5%fi*"&,	A#b41+fi*':=)*.70Kb1+! fi*'3Zb"].
':ffi	80fl34!#'
fiCb
!1+!#fi'b-b"@fiffi1(!#b
ficb<b49bJ0fl!<b1+! fi*'>
	
#b>	+',	20fl)


b>
	+"fl	()*3	('5%fi:
	rHB*GT G	cb-34fi2
!3:=12bJ0	+"$%	"fl.<fi*'
)*!À%.
\1+fi'<	+C
	("fl
fi*M,#b34!#	('[flfi

	?#bW
!"flfiffi12b1+! fi*'8Q/fbM70@	+34fi*"}
	J%	+',	20}	+';1+.
	('5bcb-
	+3Zb"O#bW670@	+"@	+'
1(!#bI
	?#bW"fl.
6	20;:=1+!	=6b906b
#fi4D[.
	N670@fiffi1(	+
	80fl	(3fi*"h1+fi*'#bI1+fi10=0fl	+"@6fi'

!#	('5%	N1(fi*'
"@K0fl.
1(1+! fi*':
	K#b"}
!"fl#fi21Ab-1+!#fi'
	+"]!#3Cb)*	('8dydb
34	+'
1(!#fi*'b-3fi*"%b-'[fl	20@!#fi10@3	('[fl	}D2.,	h1(fi*'E<b"C!#3Zb)*	+',	+"C
	}3!120@fi*"fl1(fi*6_

b&/.,'
	+=
	]D[.
	]
!#"@6fi*',	+34fi*"

	("fl1+fi'
fiffi1(	+34fi*"+.b_34	+',fi*"}
	m4GfiJ0fl3CbI,!<0fl	(1(6b,
#b-"],!<0fl	(1+1(!#fi*'
	("}D2.,	K#	(9b'>fi*"O"fl	()*3	('5%fi*"]
	ff
!#"W[
#fi21Ab-1+!yfi'6fi10
	+Mb V@fiN
	k<bff"@.
6	20=:
1+!#	-8£ bJ0KbK"fl!36,#!3:
1AbJ0^	(670@fi*M
	+3Cb,["fl.
6fi*'
	(3fi*"D[.
	&"=fi#fiA"@fi*'
670@fi*MbM
	+"9#b"P
!<0@	+1(1+!#fi'
	+"P1+fi*346b17b"@¿*¿ 	(RX1bkD[.
	6fi10"bJ0fl)*.,3	('[flfi*"P
	sb'
!"flfiK0flfi*6

bO120@!#"@6b#!'b,
	+"$b"C
	(M	80 

b'"@	20C#b-"`
!<0@	+1(1+!#fi'
	+"C
	}3H

'
!3cb]	+'
	80fl)=

bC} #9~8Qp^'4Mb"fl	fbJ	+"$%fi
[6
.
	(
	+'	Yffi!#"$%!30V60@	+"
1+fi'\:=)*.70Kb1+!fi*'
	("h
!I4G	20@	+'5%	("+.
'bI	+U#bWD[.
	Afi*"O"fl	()*34	+'5%fi*"ebCb-3NMfi"]<b
fi*"}
	ff#bi4obÀbW
	zb6
!#bg[
34!#	+'5flfi&"flfi*'I6b906b	+#fi"V	+'5K0fl	O"+

¤1+fi'\:=)*.70Kb1+! fi*' JG?  y¨7RXNfiK06b"`,fi*"^	+'I#bhD2.,	]',fiJ"flfi*'I6bJ0Kb#	(#fi*"
	+'5K0fl	W"+

¤1+fi'\:=)*.70Kb1+! fi*' JG?  y¨K¤P:=)*.\06b>¾ffi8PO*¨78Kzffi.,6fi*',	20&.
'7b>1(fi*'\:=).706b1(!yfi*'.xfi-606bfiJ4P0fl	(1+	

!"@%!'5%fi*"f0fl	+"@.
6b
fi*"Ub#bE{
fiJ06b0
	W12b#1(.
#bJ0]#b-"k!#'5fl	206b-1+1+!fi*'
	("J	+'560@	W#fi*"h
!34G	80fl	+'5fl	+"J"fl	()*34	+'5%fi*"(
1+fi3fi4
	A{,	+1|{
fi01(fi*34670flfi*M7bJ0fl	(3fi*"}3Zb"fb
	+<b'5%	¤ b-
	+3Zb"]
	AD[.
	K	Yffi!#"$%	+'1+!#	80@6b"f0@	+"$60fl!1+1(!#fi*'
	("
)*	(fi*3	760@!#1Ab-"k	+'\.
',fi;,	W#fi*"h1Ab"@fi*"ffgTfi JG  fi Hfl¨ 8Up^'x.,'Y670fl!3	80&3fi3	('[flfiE60KbMb+VKb90fl	+34fi*"&1(fi*'
#bN1(fi*'\:=).706b1(!yfi*'fl JG?  ,6b906bW6b"KbJ0}3¢b"hb-
	+<b'5%	mbN606bRbJ0O	(_1Ab"@fiffi JG? fiR8
£ bJ0KbW	+"@fl.

!<bJ0O#bN1(fi*'\:=)*.\06b1(!yfi*'
	?	(D2.,!##!M70fl!fiA
	(QBED2FGB7
%fi*3Cb34fi*"T1(fi*3fiW6,.
'5%fiI
	?6bJ0W[
%!bW	+U#b-+fiI!#'
!1+!<b/6	20;4G	+1(flfi	('X4Gfi10@3cbW
	  	+34	20fl)	+'5%	ff	+'H#bW"fl.
6	20;:=1+!	 
"! $# 
8?pC"$%	ff#b(fi
    
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
6	20=4G	(1(flfiF"@	H
!"flfi21+!<b\	(',fi*"I1+fi*'\:
)*.706b-1+!#fi'
	+"(Tb3AM
!7	('¡1(fi*' 4Gfi10fl3Cb:
	 \^D2.,	H
	('
fi*34!#'b-3fi*"
 
"!  # 
X  
¹ ! ¹ # ¹

D[.
	J"fl	j0@	+6	+#	('>	+'560@	J" 

8%p^'560@	?	+#<b"T"@	J	Y2%!	+'
,	+';
fi*"?4obÀb"T
	Ub6
!#bg[
34!#	+'5flfi4X;	+'H#bI!#'5%	80fl"@	+1+1(!yfi*'	+'560@	x	+"$b"(/.
'7b
!"fl#fi21Ab-1+!yfi';67bJ0fl1(!#b_
	ff%!6firHB#*GZT G	 8hp^'Mb-"fl	
bK	("@6bn0fl	(6
.
#"@!yfi*'/2<b"
fi*"1+fi*'\:
)*.706b-1+!#fi'
	+"
	+"@#!#2b'vbff1+fi*"$bff
	!b.,3	('[6bJ0#b?	+'
	80fl)=

bK
	h#bj4ob6b

	|b6
!#b34!#	('5%fihXN
	+="@	+)*34	+'5%fi?
	!HB*GZT G" 5{7b"@6bffD[.
	}"fl	}#	+)1b!bJ.
'b?
!#"$b'
1(!#b&
	}	(D2.,!##!M70fl!fi
8
w-b"fl!fl.b1(!yfi*'/6fi2
	+34fi*"&	20+U	("ff1(.b!bR%!9b34	+'5fl	A"fl!3!#bJ0fb0#b0,!#"flfi21+!<b1+! fi*':	('F	(`*fi*.
3	('Y
	
.
'b?
!"fl#fi21Ab-1+!yfi'N6	80=4G	(1(bff	+'4
fi*"C6bJ0@1+!<b#	("+5D[.
	]{
	+34fi*"^	+"$%.
,!#b
fizb'5%	80fl!fi10fl34	+'5%	-b.
'
D[.
	}3Zb"
1+fi36
	WVKb,8
p^"J!#'5%	80fl	+"Kb'5%	 0fl	(1+fi10@bJ0&D[.
	W<b01+fi*':=)*.70Kb1+! fi*':670@fi*6
.
	("@b6b906b0	+?B#ED2FGB$k	+"J"@!#3	(60@!#12bcb
b3NMfi*"<b
fi*"T
	+_6
<b'
fi
! "! ¹ !
­

!
­
¹
ffiX06fi10#fiN6b'5%fiI"=fi#fiW"fl	80=bW'
	(1+	+"KbJ0fl!fiI{b#<bJ0#bN6fi*"fl!1+!yfi'0
	
	+D[.
!#!M70fl!fiN
	ff.
'
fi4
	?"fl.
"h
fi*"}#b,fi*"+8
S
,	+3Zb"+='
fi"h6fiffi,	+34fi*"s0fl	("@60@!#'
)!<0hb_1b1+.
fiI
	K<bi4G.
	20@Ab
%fi-bL0@	+6
.
"fl!ÀJb b;#fi>#bJ0@)*fi>
	4#b
!<0@	+1(1+!yfi'\³U96fiJ0ff"@	20\	+"$bH<b
!<0@	+1+1(!yfi*'x
	4
	+"@#!Ab34!#	('[flfi
	
#b-"J
!#"@#fi21Ab1(!#fi*'
	("4¤ b#fi><bJ0fl)*fi,	4.,'B6
<b'
fi N[¿*¿*¿9O-¨78
S
"+

U	+^670@fi*M
	+3Cb0"fl	^0fl	+,.
1+	Cb;!)*.b<bJ0k<b
4G.
	80flAb0,	i0fl	(6
.
#"@!yfi*'H%fi6b9"@fi*M70@	N.
'
fi
	A#fi*"h"fl	+)3	('[flfi*"I¤G6fi10h	WV@	(36
fi
	+V"@	+)*34	+'5flfi 
¹ ! ¹
¨fb
#b;Jb90fl!#b-1+!yfi'F
	E#b	('
	20@)=

b,	0#bX4ob-b;
	rb6,!##b-3!	+'5%fi;
	0	("fl	#b-
fi3Zb"A<b34!b-B
	0<bH
	(
"fl	()*34	+'5%fiY
	E#b$HB*GZT G"Y¤G6fiJ0N	+"$bJ0N1(fi*346bJ0@fl!#
fiH	+'560@	#b"K
fi*"N34!6b
	("A
	(eBED2FGBfl¨78
S
"+

6fiffi
	(3fi"O	+"fl180fl!M
!<0
OY&²

%


»
¿
f

% 


¤ ¾28¿ *¨

fi*',
	  YN	("k#bi4G.
	80fl2bE
	ff!#'5%	806b1(1+!yfi';flfib_	 V@	20@1+!#7b"flfiM70fl	ff	+P"fl	()*3	('5%fi  
¹
!
¹
6fiJ0]67bJ0@fl	K
	(
0fl	("@flfiN
	kfi*""fl	+)3	('[flfi*"
	h#b?1+fi*':=)*.70Kb1+! fi*'8 %H	+"T<bff	('
	20@)=

bK
	k<bU4obÀb?
	!b-6
!#<b3!	+'5%fi, 
"fl.kb',1|{2.\06bW3	(
!#7bA	+'>#bK"fl.
6	20;:=1+!	?X % <bA	+',	20fl)


bN
	("fl	()*3	('5%fiI
	nHB*GT G	 8
S
6
#!1Ab',
fi
#b;	+1(.b1+! fi*'¾ffi8o¨b	("@fl	01Ab"@fi
`"KbM
!#	('

fi:D[.
	E	+"N.
'7b
!#"@#fi21Ab1(!yfi*'x
	0Mfi10@
	Y¤G1+fi*'"@.B*	(1(%fiJ0N
	
©T.70@)*	20@"}6	80fl6	+'

!1+.
<bJ0hbW#bW 

'
	AbN,	ff,!#"flfiffi12b1+! fi*'S¨ 2fl	+'
	(3fi*"
% 9¤ J¨^²	N¤ J¨  ¤ ¾28¿^¨5¨
1+fi'
A¤ &¨`²
 \
¹
¨C¤$¿O¼
g
¨
' j

687
k
¤ ¾28¿ O¨
w_#	()Eb
fi*"5bN	+"@fl	?6
.
'5%fi
,'
fi*"%fi6b34fi*"1+fi';.,'bW!#'

	7%	80fl34!#'b1(!yfi*'	+'>	+Jb-#fi10
	
7

D[.
	?'
fiW	+"$Sb

	:='
!#,fiE
	K3cb',	206bI670@	+1+!"6b,8

p^"@fl	A	("k.
';Jb-#fi10}"fl!3!#bJ05b-06b
!fi,	+U'&.
1+	+fi4
	A<b4,!#"flfiffi12b1+! fi*'
1+.ffiX*fi\Jb-#fi10N6\0fl	+1(!#"@fiF	("@SbY
	7%	80fl34!#'b,fix6fi10W<b"N1Ab906b17%	20+

"$%!#12b"W
	(O6fifl	+'
1(!#b!#'5%	806b-=fi*34!#1+fi:X
6fi10 #bF'b-%.\06b	+Ab<,	Y#b<
!"fl#fi21Ab-1+!yfi'8 "&	+6	+'
,	Y
	Yfi60@fi6bJ0
b3	760@fi

;
]
	Y#b 4GfiJ0fl3Cb
7
²
\
f;
8
S
.
'
D[.
	 b'5%	80fl!fi10fl34	+'5%	K3	('
1+!fi*'b34fi*"}D[.
	N<b	+"$60@.
1(fl.706bEX;	+',	20fl)


bE
	(9'k.,1+#	(fiE
	A.
'b

!"fl#fi21Ab-1+!yfi'E	+'.,'3	7b6	80fl34!fl	k"fl.,6fi*',	20OD[.
	
;
² ¿,	+"$%!3cb1(!#fi*',	+"T3Zb"6\0fl	+1(!#"Kb"U} #9~fiflfi10fl)1b'
b	("@b:1(fi*'
"$b'5%		(3CbJ0@)*	+'
;
² 	
PON¼
f
`1(fi*'
120@	(6b3	('5%	06b906b	(T1Ab-"flfiY
	0.,'b
!"fl#fi21Ab-1+!yfi'
6bJ0@1+!<b	('>.
'>3	7b8 "&	&	("@bW3Cb'
	806b,ffi6fi2
	+34fi*""@.
6fi*'
	20OD[.
	
7
9bJ0+

bA	('[K0fl	
7
² \W¨NX
7
² \y8
S
#bh2!"@b&,	O	+"@6bJ!#'

	7%	80fl34!#'b1(!yfi*'/-fi*6ffib34fi*"`6fi10`1(fi*'
"fl!
	20KbJ0LbA¤ &¨91+fi3fi&.,'467bJ0=b34	(K0flfi

	+'*	(F,	x1(fi*34fi¡.,'b 4G.,'
1+! fi*'
	+6	+'
,!#	+'5fl	F
	x#b<fi*'
)*!À%.
  ,	x<b
!#"@#fi21Ab1(!yfi*' HB*GZT G	 8

p^"@6b6
.
	(
	9bJ0@!#bJ0mb670@fiAY,!3cb-b34	+'5%	I	+'5K0fl	h²N¿ 	
S
Xh²?¾7	
S
U
	+6	+'
,!#	+',
fi:
	(6b3cb
l',fi

	(zBED2FGB78 RTfi*'%fi2
fi*"4#fi*"I9b#fi10@	+"46fi"fl!#M,#	+"4
	
7
X K 6
.
	(
	:	+',1+fi*'560KbJ0fl"@	}
	k4Gfi10fl3Cb
b670@fiAY,!3cb-b,,	('H	(_!#'5%	80@9bfi
9
¨ +B¿ 	 'C¼¿
Q+B¿ 	 ']	20@)-1+3;8
   
) "fffl**"'
 ff,fi-	ffi    
zffi!}'
fi*"q:9VKb34fi*"W	('Z#b :=).706b,6fiffi
	(3fi"W	+"fl180fl!M
!<0 %² tu 
2
1+fi"y¤ 75¨71+fi' tu1(fi*34fix<b
	+',	20fl)


bK,	&#bU4ob6bff
	!b6
!#<b34!#	+'5flfiff!'560+

'
"fl	(1Abff6fi10.
'
!bE,	\bJ0fl	2b,8Lp^'5%fi*',1+	+"OD[.
	(bN#bff	Yffi670@	[
"fl! fi*'>
	?#bi4G.
	80flAbW1(fi*3fi
 YJ²
( 
f
tu
2
»

f
¤ ¾28¿ *¨
p Yffi670fl	("6b'
,fiE#bi4G.
	80fl2b46fi10O.
'
!b>
	?#fi'
)*!fl.
ffiD2.,	+b
OY
2
¼
¿
2

f
²
(

f
tu ¤ ¾28¿Q¾¨
p^6bJ0
b34	(60@fi
f

"fl!	ZYffi670fl	("6b34fi*"}#bNfi*'
)*!À%.

2
	+'kb'
)"@60@fi*34"+
6
.,	+
	J9b#	80	+'5K0fl	 
f
²
f
	 	
X
f
²  	 	;	20fl) -1+3;8>£9fi2
	+34fi*"K!#'
1(#.
"@fiH"@.
6fi'
	20N.,'F9b#fiJ0ff!'\4G	20@!#fi10  ² 	,9D[.
	E	(D2.,!9b#	Cb
!#)'
fi106b90	+_6b-6	(_
	?#bN
!"fl#fi21Ab-1+!yfi' HB#*GZT G	 8
£ bJ0Kb12b#1(.
#bJ0E#b 4G.
	20@Ab%fi6b OYF	WV@	80fl1+!b"flfi*M70@	F	(J"fl	()*3	('5%fi  
¹ ! ¹
&{b XD[.
	F"@.
3CbJ0
#b-"E1+fi'[K0fl!M
.
1+!fi*'
	("E
	flfiffi,fi*"0#fi"
	(3¢b-"0"fl	()*3	('5%fi*"0D[.
	X4Gfi10fl3Cb'¢6b90@%	H
	:<bF1+fi'\:=)*.70Kb1+! fi*'
1+fi36
	(6b,*!#',1+#.ffiX*	+',
fi?#fi*"`"@	+)*34	+'5flfi*"C!#3Cb)*	+'/*6
.
	("D[.
	80fl	(3fi*"C!'
1+.
!<09	+
	4G	+1(flfiK,	O#b&"fl.,6	80=:=1(!#	
#!M70fl	-8 p^"@%fi;!#346
!#1AbD2.,	46b3NM
!7	+'\#b"J,!#"flfiffi12b1+!fi*'
	("&!#3Cb)*	('Y	+'560Kb'B	('rV@.
	()*fi;	+'x	+^1_fi36
.ffi%fi
%fi-b`,	4<b"J!#'5fl	206b-1+1+!fi*'
	("+8
S
"+

_	+"ff'
	(1+	+"KbJ0fl!fiH12b#1(.
#b90&#b"!4G.,	20fl2b"?	+ b"@fl!#1Ab-"J'
fiH"
fi*#fi"@fi*M70@		(
"fl	()*34	+'5%fiffi 
¹
!
¹
U"fl!'
fi0b3AM
!7	('x"@fi*M70@	4"@.F!3cb-)*	+'
!
­
¹
 
¹
8I£Pfiffi,	+34fi*"J	+'x670fl!'
1+!6
!#fiE!#)*'
fiJ06bJ0&<b
1+fi'[K0fl!M
.
1+! fi*',	A#brHB#*GZT G	K"@fi*M70fl	K#bq4G.
	20@Abflfib- S6
.
	("&"fl.	+17%fi10&,	N©T.70@)*	20@"k	("&6	(D[.
	l'
fiEX
6fi10hfi46b'5%fi0"@.:1+fi'[K0fl!M
.
1+! fi*'	("kMb VKbE	+' 0@	+<b1+! fi*' b4#bI
	Afi*"]fi60@fi*"h"@	+)*34	+'5flfi*"+8&zffi!U##b-3cb34fi*"

¦§
Y
b:#bX4G.,	20fl2bY
	!#'5%	806b1(1+! fi*'6fiJ0N.
'
!b
	fi*'
)*!À%.
<	('#b
!30fl	(1+1+! fi*'<³
	.
'"fl	()*3	('5%fi

"@fi*M70@	;.,'¡"@	+)*34	+'5flfi@<b 4G.
	20@Ab:%fi-b?b\fiY#bJ0@)*fi:
	><b
!<0@	+1(1+!yfi'¡,	
	+"@#!#2b34!#	+'5flfi:"flfi*M\0fl	
!
­
¹
 
¹
!
¹
"fl	80=b H
OYk²
¦§

¦§
Y
ff-,
4
9²  
!
*µ
!
­

 *µ

²  
!
Rµ" 
!
­

µ
#

!
Rµ
#

!
­

¤ ¾28¿ffi*¨
p^`1_b-#1+.,#fi
	W12bb.
'b
	I	+"$b"j4G.
	80fl2b"?#fiv0@	Ab!#Ab-3fi*"h"fl	().
'\{
	+34fi*"J
	("fl120@!flfi;	('F<bE"fl	(1+1(!yfi*'
¾ffi8À¿*8^~'5%	()106b34fi*"}#bN	ZYffi670fl	("fl!yfi':¾ffi8PO bIfiW#bJ0@)*fiW
	?#bW
!30fl	(1+1+! fi*'
	ff
	+"@#!Ab34!#	('[flfi

¦§
Y
²
¿
2
¦	
}
l
K
§7ªU¦ +M)
¦

2
¦<~
Y
¤ ¾28¿a©*¨
6bJ0Kb]fih1(.b[	+"9'
	+1(	+"KbJ0fl!fik1+fi'
fiffi1(	20P	+59b#fiJ0P,	+[1Ab346fih
	C%	('
"fl!fi*'
	("
l
K
§`)*	+'
	806b,fik6fi109	(["fl	+)3	('[
%fi

	('>1AbbI.
'
fi4
	?#fi"6
.
'5%fi"h
	?fi*"O"fl	()*3	('5%fi
fl8ap^"@6b4!'[fl	+)10Kb"@	m0@	Ab!#2bN'2.,3	80fl!#12b34	+'5%	-
{bM,!#	+',
fiA12b#1(.
#b,fiK670@	(2!#b-3	('[fl	h<b"1+fi10=0fl	+"@6fi'

!#	('5%	+"T1+fi*346fi'
	+'5%	("T
	(12b346fiff
	hfl	+'
"@!#fi*',	+"
1+fi'H<b"O	Yffi670@	+"fl!fi*'
	("&¾ffi8
f
8
RTfi*34fi:1+fi*',"@b-'[fl	+"I	+ b"@fl!#12b"A
	(fi10@fi:.
"6b-3fi*"A#b1(fi*'
"@6b'5%	fi0Kb_fi*',	£9fi*!"fl"@fi*'
g
² 	
o¨ 	
X	+}3Zfi*
.
fi\
	>
	+"@#!#2b34!#	+'5flfi  ² 
À¿*¿ +¿ 	 N,X2' ' 1(3
'2¹
8]	2b#!AbJ0@	+34fi*"Nfi*"I1_b1+.
fi*"W
	
	+"$bM,!##!bK
	+flB#ED2FGB$9	+'W<bh"@	+1+1(!yfi*'4¾28¨

fi*'

	T1+fi*346bJ0KbJ0fl	(3fi*"9#fi*"0fl	("fl.
Àb,fi*"`fi*M,fl	+'
!
fi*"`1(fi*'
#bN,!#"@K0fl!M
.
1+! fi*'
	j4Gfi10@3cb"OD[.
	?	ZY,6	20@!#34	+'5b-#34	+'5%	JfiJ4P0@	+1(	+';#fi*"O
	4G	+17%fi*"(8T£P	20flfiCb'5%	("}120fl	(	+34fi*"
'
	(1+	+"KbJ0fl!fiqV@.,"@%!I:=1Ab90J#b6fi"fl!#M,#	N	ZY,!"@fl	+'
1(!#b>
	I
fi*"?
!#"$%!'[6b"J1+fi'\:=)*.70Kb1+!fi*'
	("ff,	4fi*"qBED2FGBH7
D[.
	ff6b"6b-3fi*"hbW
!"fl1(.,%!30O	+'<bN"fl	(1+1+! fi*';"fl!#).
!#	('[fl	=6
.,	+"]#bN!#'5fl	206b-1+1+! fi*'>	+'560@	Kfi*"O"fl	()*34	+'5%fi*"}
	(
BED2FGBO
	(6	('

	Sfi*M52!#b-3	('[fl	=
	?"@.
"h,!34G	20@	+'5%	("}fi10fl!	+'5b1(!#fi*',	+"+8
p^'<#b :=)*.70Kb:¾ffi8o¨ 0@	+670@	+"fl	('5b34fi*"+^1(fi*34fiH	 V@	+346
#fiH670fl	7ffi!fi3Zb"ff"fl	+',1+!##fi
P#br4G.
	80flAb;%fi6b OY
	+' 4G.
'
1(!yfi*'\
	I<brb'
1|{[.706b  6bJ0Kb.
'b>#fi*'
)!%.,
2
:9VKb,8&M52!#b34	+'5fl	U#bc4G.
	80fl2b;
	 0@	+6
.
"fl! fi*'
    
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)

	H  2'8-"# %'T-ffi84
219fiffffi"M*@0>4<*.- 2101fi%1#.%)%'T9?*@01G@?flffi21%"0Cfl -/U%'*@ff ff 8G@!;"0ifl *@ff 4
#6-/#.9?
9?*@ff %'U%1Lffffi9?*(8#.(8"M*@0I4
#6-/(8fi#.9
X
841-/"ff "0Cflffi#.!$*@ff flffi#.0Cfl *9fi#  218-"#A"0  201(8"M*@0)%'Tffffi2;ff 84#6-l#.(8"M*@0
4#6-/#E201#E9?*@0'G@fiflffi21%	.Pffi#E%'&9?*@ffIff 8G@!;"0ifl *@ff


(+*@!$*H9fi#2'8-"#E"02101(8"M*@0J%1&ffffi2
9?*@0'G@?flffi2% 4#6-/#;2101#;ffffi84#6-/#.(8"M*@0@P #)"0ifl -ffi "9fi9fi*@ff

IX

!"fl34!#'[.,X*	?1(fi*'<b^b-'
1|{[.706b4
	+%BED2FGB76,.
	+"h#bW!#'5%	806b1(1+! fi*'>	+"]3	('
fi10+8L b-3NM
!7	('>3fi*"$60Kb3fi"
#b^4G.
	20@Ab
	q0fl	(6
.
"fl!yfi'Y	+'560@	4,fi*"&"fl	()*34	+'5%fi*"?
	W,!#"flfiffi12b1+! fi*'67bJ0fl1(!#b/6bJ0Kb#	(#fi*"(/1(fi*'\#fi*'
)!%.,
2
"@	+6bJ0Kb
fi*"?.
'7b;
!"@6b'
1+!<b A8
}	+670@	+"@	+'5b34fi*"?b'5flfi  YE	('$4G.,'
1+! fi*'\
	
2
6bJ0Kb>.,'bXb-'
1|{[.706b
 :9VKb,1+fi*34fiOY;	+' 4G.
'
1(!yfi*'
	  6bJ0Kb\.,'bxfi*'
)*!À%.

2
:gVKb,8 JM,"fl	20$9b3fi"41fi*34fix<b 4G.
	20@Ab

	 0fl	(6
.
"fl!yfi' b-.
3	('5b1+fi*'º#b<fi*'
)*!À%.
,	xfi*""fl	()*34	+'5%fi*"(&1+fi3fi	+">
	\	("fl6	206b90+jbJ{7bM	80
3Zb"f0@	+1(fi10K0@!#
fi4
	A!'5%	20Kb1+1(!yfi*'H	+'560@	A	(##fi"+8L"b3NM
!7	+';*	+34fi*"h1_fi*34fiE
!"fl34!#'[.,X	Sfi*M52!#b34	+'5%	-,b-
"fl	(6bJ0KbJ0flfi*"O	+'560@	K"+

8
a0b 
o
gVl?ffWs ehg tlflje&iOihl
oEp
ekg tNe srJg tl g`s
o
ir?ihl
op
ekg m?rJj5ihl rNsekg
/eb-"@bx	+]3fi3	('[flfiF{,	+34fi*"1(fi*'
"@!#
	806b
fiBD2.,	#b-"4,!#"flfiffi12b1+!fi*'
	("467bJ0fl1(!#b	+"^b(b3AMfi*"4#b-
fi*"I
	
#br4obÀb
	Cb6
!#<b34!#	+'5flfi0	+'<.,'BED2FGB?"fl!)*.
	+'F
!<0@	+1(1+!#fi'
	+" @¿*¿ 	J67bJ06b	+<b"J	+'560@	E"+

UX\Mb+V@fi
	+"$b1+fi'\:=)*.70Kb1+! fi*'Y{
	(3fi*"j0@	Ab!#2b
fi0fi*"k670@!#34	20@fi*"&1_b-#1+.,#fi*"&,	W	+"@6bM
!#!#7b
	(sB#ED2FGB$k	+'\	(
b6b90@b-
fi|b'5%	20@!#fi10(8pC"U1(!#	20$%fi}D[.
	-6fiJ006b(fi*'
	+"U	('
	20@)V	(fl!#1Ab-"+R	+"U
	C	+"@6	806bJ0UD[.
	#b",!#"flfiffi12b1+!fi*'
	("
"fl!)Eb';
!<0@	+1(1+!#fi'
	+"]120@!#"@6b#fi)10=b9:
1Ab"}1+fi36b-1(b-" @¿¿ 	 U}$#g~ 6bJ0Kb434!#'
!3!AbJ0"fl.:	('
	20@)=

bI
	ff 

'
	Ab,8
£9	80flfiA6b=X41+fi*34fiA"@	k	+"@D[.
	+3Cb-%!AbA	('0#bj:=)*.\06b,bnb3AMfi*"#b-
fi*"
	k.
'7bz4ob6bJ
	!b6,!##b-3!	+'5%fi?#b-"

!"fl#fi21Ab-1+!#fi'
	+"&67bJ0fl1(!#b	+"&6
.,	+
	(' b!#'
	2bJ0fl"@	W	+'x
fi*"J6fi*"fl!M
#	("J
!<0@	+1+1(!#fi*',	+" @¿*¿ 	(D[.
	 0fl	("fl.
Àb	+'

!"@%!'5b"h1+fi*'\:
)*.706b-1+!#fi'
	+"(/X;D2.,	W##b-3cb34fi*"O1(fi*'\:=)*.\06b1(!#fi*'
	("  JG?  ffX   JG?  8
S
.
'
D[.
	
	+'\	(Qb6b90@b-
fi b'5%	80fl!#fiJ0+/67bJ06b0!'[	+"$%!#)1bJ0&#b	+"@6bM
!#!#7b
	(5BED2FGB&{
	(3fi"&"fl.
6,.
	+"$%fi;	+'\.
'
670@!#34	20C3fi3	('[flfiK<bff1(fi*'\:=).706b1(!yfi*'ff JG?  2	("T1(!#	20$%fiKD2.,	k
	h#b"C!#3Zb)*	('
	+"	Yffi6	20@!#34	+'5b	+"'
fi
6fiffi
	(3fi"ff	('B670@!#'
1(!#6
!fifi*M,fl	+'
	80K!'\4Gfi10fl3Cb1(!yfi*'Y1(fi*3fi;6bJ0Kb;6fi2
	20?
!I4G	20fl	('
1+!<bJ0fl<b
	.,'b;6fi*"@!#M
	
1+fi'\:=)*.70Kb1+! fi*'   JG?  8 pC"A!#346fi10$b'5fl	9b#fiJ06bJ0ff#b6fi*"@!#M
!#!#7b\
	D[.
	0	Yffi!"@b-'¡,!#"@fl!#'5b-"
)*	(fi*3	760+

b"O6b906bI.
'(BED2FGB76,.
	+"]#bI!#'5%	806b1(1+! fi*'H	('560fl	ff#fi"],!#"@fl!#'5%fi"]"@	+)*34	+'5flfi*"h,	+6	+'

	K	+'
   

)g*fffl.)^*	.,

-
)c E)c*)g

,


)v9"	fl#.)      
1
<110>
a b c
O2O
M1 2M

	[:*@ffffiffifl9fi"ff (+*@0 
G@2'-/#.(8?*@0'"ff3%'"9
K
Ef
M
QV?
K
?
F["0 210(8"M*@0H%19fi#.ff3%1fi-ffi"(8(8?*@0'"ffA%'
9fi#.ff&%fiffffi9?*(8#.(8?*@0'"ff&4#6-/(8fi#.9?"ff
X
H!2'"ff fl -/# 2101#B7fiff flffi# 9fi#6fl 8-/#.9%1H(8#.%1# 2101#W%1N9fi#.ff5fl -ffi"ff
4<*@ffffiffiflfi9Lfi%1#.%'"ff:(+*@01ffffifi%18-/#.%1#.ff8F i2' ff1M*@9?*Ifi0(89fi2
V
"0$%1fi-ffi"(8(8?*@0'"ff	

  4#6-/#>9fi#.ff %1Lffffi9?*(8#.(8?*@0'"ff
4#6-/(8fi#.9fi"ff8Fiflffi#.9
V
(+*@!$*)ffffiAff 0#.9fi#I"0 9fi# G@2'-l#
X 
#I4-/fi!;8-/#I4<*@ffffiffiflfi9Lfi%1#.%#O"ff8i2'A#.! fl
#.ff
4#6-/(8fi#.9fi"ff ffffi?G@#.0;%1?-/"(8(8?*@0'"ff 4#6-/#.9fi"9fi#.ff
X
O0;9fi#.ff (+*@0 
G@2'-/#.(8?*@0'"ffOff 8G@2101%1#
V
fl 8-/(+8-/# ff/?G@2'"0
%1?-ffi"(8(8fi*@0'"ff;0'*B4#6-/#.9fi"9fi#.ff8FO"0 210 (8#.ff *W(+8-ffi-
M#.01%'*@ff 11#.(8L#K"9Ufi0ifl 8-/?*.- fllF
V
"0 "9U*.fl -ffi*
#/fl1-/ M"01%1*@ff (
X
*@!$*J*.-/?"0iflffi#.(8"M*@0[F ff Nff 0#.9fi#.0 "0 9fi#B(+*@0 G@2'-/#.(8"M*@0 4#6-/#.9?"9fi##;9?*@ff
4210ifl *@ffi21H-ffi*%'"#.0d# 9fi##.9?flffi# %'B#64fi9fi#.!$fi"0Cfl *'Fff/?G@21?"01%1* 9fi# !$fiff/!$# 01*.flffi#.(8"M*@0d%'B9fi#
G@2'-/# 
Xfiff,X
6bJ0$%	?
	?"fl.,"],!<0fl	(1+1(!#fi*'
	("+
X6fi10OfiI6b'5%fiWb-3NM
!7	('>#bN	+"$bM,!##!b
	JflfiffibW<bN1+fi*'\:
)*.706b-1+!yfi'8
w-bk1+fi*':=)*.70Kb1+! fi*'   JG   '
fi&	+"(*	+'W1(.bD2.,!#	20P1Ab-"flfi
*1(fi*'
"@!#"@fl	+'5%	T6bJ06bh1+.bD[.
!#	80P6b3cb
l',fi

	}#b-+fi
8V£ bJ0Kb?6bM
.70@	(%	("C1+fi*'4.
'bj4Gfi10fl3Cbkb-=D2.,	ffifl A5"
fi*#fiJ	(")*	(fi*3	(60@!#12b3	('5%	hb1(	+6,6bM
#	O<b
1+fi'\:=)*.70Kb1+! fi*' JG?  y6
.
	+"U
	^fiO1+fi*'5K06bJ0@!#fiO#b-"_ 

',	Ab",	^#b",!#"flfiffi12b1+!fi*'
	("6bJ0@1+!#b-#	+"b1AbM7bJ0 

b'
120@.
_b-'

fi*"@	qb.
'7bE670flfi94G.
'

!b,	 ² 	
 ¾7	5¾ AMb+V@fiE<b"@.
6	80=:=1(!#	-8
S
.
'
D[.
	N<b"h,!#"flfiffi12b1+!fi*'
	("
6bJ0@1+!<b#	("6
.
	+,	+' V@.
'56bJ0fl"@	F	('½<b"#<b3cb-b"01(fi*'
"@K0fl!1+1+!fi*'
	("B¤G6bJ0Kb¡12b3NM
!<bJ0 b1+fi*'5%!'[.b1+! fi*'

	I6
<b'
fi
	I
	("fl#!Ab34!#	('5%fi
6fi10J	 V@	+346
#fi5¨h'
fi>1+fi*',"fl!#,	206b-3fi*"J	("6b>6fi"fl!#M,!##!bH6fi10J<b"!0Kb+fi*',	+"
b6
.,'[6bb"^	('W	+ffi6}bJ0K0Kb94Gfi&"@!#)*.
!	+'5%	-8Qp^'I	+"$%	60KbMb+V@fik670flfi*6fi*'
	(3fi"`#b"9)*	+fi3	760+

b"V3Zb"9"fl!#346
	+"+
1+fi'x12bb.
'
fi,	W#fi*"&"@	+)*34	+'5flfi*"?
	W#b"k
!#"@#fi21Ab1(!#fi*'
	("k6b90fl1+!<b#	("&"fl!)*.
!	+'

fiE"fl!#	(36\0fl	W#b3!"fl3Cb

!30fl	+1(1+! fi*'E
.\06b'5%	h%fi2
fiA"@.v0fl	(1+fi10=0fl!#,fi
\b.,'E"fl!	+'
,fiN1+fi*',"fl1+!	+'5%	("O
	kD[.
	k#fi*"|B#ED2FGB$H6,.
	+
	('	+'
b).
'1Ab"@fiI6fi*"@	+	80h	('H"@.H!'[fl	20@!#fi10.,'b4)	+fi*34	(K0 

bN3Zb"O1(fi*36,#	WVKbffi8
S
6	+"KbJ0,	#b\!#',	Yffi!#"$%	+',1+!#b\
	Hb-%fi"	ZY,6	20@!#34	+'5b-#	+"4D[.
	:fiJ4P0@	+(1Ab'	(2!#
	('
1+!<b"E,!<0fl	(1(6b"
b1(	20fl12b
	x#b-";6fi*"@!#M
	+">
!<0@	+1(1+!#fi'
	+";
	x#fi*">"fl	()*34	+'5%fi*";
	F
!#"@#fi21Ab1(!yfi*']	Yffi!"@%	x.
'½	+#	(3	('5%fi

	:1(fi*346bJ06b-1+!yfi'Z670@fiQ	+'
!	+'5%	\
	#b"!#'5*	("@%!)Eb1(!#fi*'
	("v0fl	2b#!Ab7b"1(fi*'3	(%fi2
fi*"
	:
!'}b34!#12b
34fi*#	(1+.
<bJ0h¤"fl	(1+1(!yfi*' ffi85,8
f
¨ 8%RTfi*34fiKXEbN,!#"fl1(.,%!3fi"+[	+"$b""@!#3N.,#b1(!#fi*'
	("%0fl	+6\0flfi2
.
1+	('v:=	+3	('5%	k<b
)*	('
	20Kb1+! fi*'X034fiQ2!3!	+'5%fiN,	+_#b-+fiW
	J
!"flfiffi12b1+! fi*'0
!"flfi21+!#b-
fiN60Kb"O.
'bW'b',fi*!#'
,	+'5b1(!yfi*'>	(';<b
"fl.,6	80=:=1(!#	
S
.U¤3	7	,¿Q¨7S
	zb1(.
	20@
fi01+fi''[.
	+"$60@fi03fi2
	(#fi
8zffi	Afi*M,"fl	20$9bD[.
	A<b"]6bJ0fl1(!#b	+"|b^b3NMfi*"
#b-
fi*"
	J.,'bi4ob6bK
	Ub6,!##b-3!	+'5%fiK"fl	J	+',1+.
	('[K06b';	+'><bN1+fi*'\:
)*.706b-1+!yfi' gTfi JG   4Gfi10@3cb',
fi
.
'ºb',)*.
#fiA
	 	 (8%pC"$%	&{,	+1|{
fiI"fl.,)*!#	80fl	e4G.
	80@fl	+34	+'5%	JD[.
	Jfi*"T<b+fi*"3¢b-"T6	+D[.
	l'
fi"ff¤1+fi' "! &¨
6
.
	(
	+'	+'
1(fi*'560KbJ0fl"@	k	+'4	+"$bff1+fi*'\:
)*.706b-1+!yfi'8Qp Yffi!#"$%	+'49bJ0fl!<b"L06b(fi*'
	("D[.
	 V@.
"$%!3:
1Ab'46fiJ0D[.	]#b-"

!"fl#fi21Ab-1+!#fi'
	+"67bJ0fl1(!#b	+"O'
fiI"flfi'H6b906b	+#b-"	+'560@	K"+


D[.
	ff6b"Kb34fi*"hbW
!#"@1+.,fl!<0hbW1+fi*'5fl!#'[.b1(!yfi*'8
p^,"fl!"@fl	+3Cbk3fi2
	(#fikD[.
	9b34fi*" bk	+"$%.

!<bJ0`	("`	+ffiD2.,	O"fl	3N.,	+"@K06b&	('W#bf:=).706bJ¾285,1+fi*'W.
'7bk
	
#b-"
!#"@#fi21Ab1(!#fi*',	+"6b90fl1+!<b#	("D[.
	C6
.
	(
	6,!*fi-bJ0.,'<b',)*.
#fi
;
"flfi*M70@	C"fl.ff6
.
'5%fi}
	C	+34	20@)*	+',1+!#bO	('ff<b
"fl.,6	80=:=1(!#	b?#fiJ<bJ0fl)*fiJ,	+=6
<b'
fi?
	}#be4obÀb&
	|b6,!##b-3!	+'5%fi
8p^'4#be:=)*.\06b?"fl	}3N.
	("@60Kbff1fi*34fiff1(fi*'
    
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
ξ’
αα
ξpb

	  [A8*@!;8fl - M
 
# %1"9
K
Ef
M
QS?
K
?
"02101(8"M*@0%'"9 M#.0'G@219?* %'NG@?-/* %1H2101# %'
9fi#.ffE%1Lffffi9?*(8#.(8?*@0'"ff 4#6-/(8L#.9?"ff
X
,J!2'"ff fl -/#.0afl *,%'*@ffN9?*@ffEff 8G@!;"0ifl *@ffN%1W%1fiffffi9fi*,(8#.(8"M*@0 ,2'
 *.-l!$#.0W4
#6-ffifl =%1=9fi#H(+*@0 G@2'-l#.(8"M*@0[F fi01(89L2M
 
%1#.ff 9fi#.fffi! M#6G."01"ff8F3i21=!;*@ffffifl -/#.!;*@ff"0 fl -/#/8*
%1fiffffi(+*@0iflffifi0,2'*
X
O0)(+*@9?*.- -ffi* P * ff T!;*@ff fl -/#.!$*@ff 9?*@ff ff 8G@!;"0ifl *@ff (82
V
#3*.-l?"0Cflffi#.(8 M*@0
V
* 9fi*@0'G@?flffi21%
(8#.! fl
fi#.0m"02101(8"M*@0m%1
X 
*@!;*$"9 M#.0'G@219fi*;"0Cfl -ffiI"9[7."(+fl *.-A%1
	
21-ffiG.8-/ff 
 	
V
"9[7."(+fl *.-

%184"0%'"0 %'OF "0  210(8"M*@0 %' "ff fl E76#.9?*.-$(8#.! fl
fi#6-M#K9fi# "0'8-ffiG1M
 
#B%1="ffffifl Eff 8G@!;"0ifl *
X
#.!0fl M"0 "93M#6-ffi"#)%' 9fi#.ff #.9?flffi#.ff %' #64fi9fi#.!$fi"0Cfl * -ffi841-ffi"ff "0iflffi#.%1#.ff "0 G.-/Lff 
V
9fi#>9fi*@0'G@?flffi21%=%'
9fi#
]
K
EaceQm QSNsU
V
ffffi2Efi!$#6G."0E7 #6- M
 
#.0E(+*@0
X
#b|0flfi6b1+! fi*'A,		+"$%	"@	+)*34	+'5%fi&6b3NM
!7	+'K1Ab3NM,!#b,-yfi*)*!1Ab34	+'5fl	R#bhfiJ0fl!#	('5b1(!yfi*'K
	+ffifi60@fi&"fl	()*3	('5%fi
	+'	(hfi-60flfiF#b,fiB
	(nBED2FGB7fb-" 

1+fi*34fiBfi*"E"@	+)*34	+'5%fi"0!#3Cb)*	('¡X	+bJ0fl	2bF%fi-b]
	<b"E,fi*"
4obÀb",	zb-6
!#<b3!	+'5%fi,8
S
	84G	(1(flfi*"h,	+_1_b-#1+.,#fiW
	(_1Ab346fiW,	?fl	+'
"@!#fi*',	+"]	+';.
'H34	+,!#fiW3Cb-%	80fl!#b- 
#b-"N
!#"@#fi21Ab1(!#fi*',	+"A!3cb-)*	+'<1(.
	+'56b'1(fi*'"fl.¡1+fi*'5K0fl!#M,.
1+! fi*' b:
!#1|{,fix12b346fi:1(fi*34fiY"fl!50@	Ab3	('[fl	
	Yffi!"@%!	20Kb'8 RTfi*34fi:#b b-.,%fi2	+'
	80fl)


b
	0.,'b:
!#"@#fi21Ab1(!yfi*'F670flfiy2!#	('
	
	<b
	84GfiJ0fl3Cb1+! fi*'B	(yb"$%!#12b
D[.
	N670@fiffi,.
1+	N	(':	+9120@!#"@6b =XH#b"]
!"fl#fi21Ab-1+!#fi'
	+"]!#3Cb)*	(' GG B])*	+'
	806b'.
'bE
	4Gfi10fl3Cb1(!yfi*'
1+fi'[6b34fi*"J1+fi*'\	(##b-"jb0#b0{
fiJ06b0
	I1+fi36
.ffibJ0&<b"jb.ffi%fi2	+'
	80fl)=

b"J
	W#fi"&"fl	()*3	('5%fi*"?
	(sB#ED2FGB$
	+' 4G.,'
1+! fi*'
	(Wb',)*.
#fi
;
8 "&	+6	+'

!	+'
,fi0
	N
!1|{
fib',)*.
#fi1Ab3AM
!#b4#bcb-.,%fi2	+'
	80fl)


bcb"@fiffi1(!#b7bcb
#fi"O	+#	(3	('5%fi*"}
	?#bN1(fi*'\:=).706b1(!yfi*'>D[.
	ff	(9b.b34fi*"sbW1+fi*'5fl!#'[.b1(!yfi*' H
¿*8

±
fiff
I
ffifl
ff
I! 
ff
fl#"%$

$
 
"(
ffff'&(
 
±*)%±
"
I,+
±


fl-
 #.


 0/
w-bW#fi*',)*!fl.

	?#bN
!"flfiffi12b1+! fi*' HB#*GZT G	&Jb90 

bN1(fi*';	+ffb'
).
#fi
;

	ff#bn4GfiJ0fl3Cb
0
 H²%¡»
2
f1
(
`b'
;
¼¿(2 ¤ ¾28
f
	*¨
1(fi*'#fi:D[.
	b-3NM
!7	('1Ab3AM
!#bJ0
b"fl.	('
	20@)=

b,8B£ bJ0Kb:	+#fib6,#!#12b34fi*"A<bX4-fi10fl3A.
#bY¾28¨Y6b906b
12b#1(.
#bJ0P#bh	+'
	80fl)=

bk
	O.
'W"@	+)*34	+'5%fiJ,	O
!#"@#fi21Ab1(!yfi*'8P£Pfi10`"fl	80^#bmHB*GZT G	T.
'b&
!"fl#fi21Ab-1+!yfi'
6
.\06b34	+'5%	?
	?Mfi10fl,	E¤G1+fi*'.\²  
f
¨ 
"fl.;	+',	20fl)


bW"fl	80=b
% 9¤
;
¨C²
 \|¹
 
¨¤$¿}¼
g
¨
0
 9¤
;
¨,#' j
0
 V¤
;
¨
687
k
¤ ¾28
f
¿y¨
   

)g*fffl.)^*	.,

-
)c E)c*)g

,


)v9"	fl#.)     
α
l
pi/3
L P
SRL
A FA
w
ξ’
βbP
ξpi/6 β
’

	 

 3fiff flffi#B9L#6fl 8-/#.9U%'E210
K
EW
M
QS?
K
?
F %'*@01%'EffffiEfi01%1fi(8#.0 9?*@ff$4#6-M#.!;8fl -ffi*@ff&%'E9fi#
(+*@0 G@2'-l#.(8"M*@0,2'E76#6- M
 
#.0 "0 2101(8"M*@0 %1"9NM#.0'G@219fi* 
X
9?G@2#.9 ,2'E"0 9L# G@2'-l# 
X
F
"0Jfl -/#/8* %1fiffffi(+*@0iflffifi0,2'*m-ffi841-/"ff "0Cflffi#.!$*@ff>9?*@ffIff 8G@!;"0ifl *@ffL!$#6G."0J%'&9L#E(+*@0 G@2'-l#.(8"M*@0
V
"0
-ffi* P *59?*@ff i2'%'84<"01%'"0E%1"9[G@?-ffi*=%'I9fi#$%fiffffi9?*(8#.(8"M*@0m4#6-l(8fi#.9
X
O0  210(8"M*@0E%'  (8#.!0flfi#&"9
M#.0'G@219?*K"0Cfl -ffi3"9
7."(+fl *.-U%1?-ffi"(+fl *.-

%1"9
ff 8G@!$"0Cfl *;%'39fi#I%fiffffi9?*(8#.(8"M*@0$4
#6-/(8fi#.9
V
ffffi2&7."(+fl *.-
%'
	
2'-ffiG.8-/ff 
 	
X
:#.!0fllM"0 (8#.! fl
fi# "9=M#.01G@219?*
­
"0ifl -ffi
 	
V
"9 7."(+fl *.-=%1?-ffi"(+fl *.-;%' 9fi#
%1fiffffi9fi*,(8#.(8"M*@0&fi!$#6G."0

X
ff"M
 
!$fiffffi!$* 7 #6- M
 
# 9fi# 9?*@01G@?flffi21%
	
	
%'9fi# 4
#6-/(8fi#.9 FC9L# 9?*@0'G@?flffi2%
	
 
%'"91ff 8G@!$"0Cfl *)%'
]
K
E^cQFm¦Q|NU
V
"9 M#6-ffi"# fl *.flffi#.9

®
%' 9fi# #.9?flffi# %'A#64fi9fi#.!$fi"0Cfl *
X
O91%ffifl2 P * "ff
"ff,2'"! M#6flffifi(+*'F14
2'"ff 1#
V
,2' -ffi"(+*.-l%1#6- ,2' 9?*@ffT7."(+fl *.-ffi"ff 
 	OF

V

0'*$ff *@0E(+*.49L#.01#6-/?*@ff
X
     
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
1(fi*'a\  ² 	 
© 
S
X
7
² \   
f
8zffi.
6fi*'
	(3fi"4	('¡flfiffi,fi*"W#fi*"A1Ab"@fi*""@!#)*.,!#	+'5fl	+"WD[.
	>	+'
)*	('
	20Kb
7
² \
f

9bfi10O670@fi*3	(
!#fiI1(fi*3º.
',3	('[fl	Ub1+	(6,b-
fi
.bW6	("6bJ0]
	ff#bW!#'
1(	20$%!#,.
3NM70@	
	('0	+3!"fl34fiK,!#"fl.ffi%!#7bzb'5fl	20fl!fi10fl34	+'5fl	8C£9fiJ0T	+#fi?#	h	+"a4obyfi106b-M
#	-ffi6b906bz0@	+
.,1+!<0"fl.0	('
	20@)=

bffi
b1(fi10@6bJ0fl"@	U%	('

!#	('

fi bk0@fibJ0?	("@	+)*34	+'5flfi
	4#b
!"fl#fi21Ab-1+!yfi'Y6bJ0fl1(!#b^{7b1+!<b;<b>1(fi*'\:=).[
0Kb1+! fi*'   JG?  8w-bH9bJ0@!#b1(!yfi*'F
	+"fl	+)3	('[flfi:!#3Cb)*	('B
	E#b HB*GZT G	E	+"N<bH34!#"fl3Cb,
6
.,	+"A"@.<fi10@!#	+'56b1+! fi*'\'
fiH9bJ0+

b,8rp^'F1+.bD[.
!#	80ff12b"flfi	+"A6	20;4G	+17b34	+'5%	4
	Mfi10@
	96fiJ0fffi
D[.
	?{bM\0=bID2.,	ff"@.
3CbJ0}#bN1+fi'[K0fl!M
.
1+! fi*'-% bW#bN	('
	20@)=

bW%fi6b
fi"}	+1(	+"+8
f
8

±
fiff
I
ffifl
ff
J

fl
&*fiff
I

 
 
fl

.  
 
&
"
£Pfiffi
	(3fi"	20T1fi*34fi?6b3NM
!7	+'4	+hbJ0@	Ab 
®

	]#bj4ob6b?,	eb6,!##b-3!	+'5%fiJ	ZY,!"@fl	+'5%	h	+'560@	k#b-"

fi"&
!#"@#fi21Ab1(!#fi*',	+"]6bJ0fl1(!#b	+"h
	+6	+'
,	W
	+Ib-'
)*.
fi
;
X6fi10&fi6b'5%fi#b4	+'
	80fl)


b%fi-bP
	
	("@%	ff
	4G	+1(flfi
8ap^ffbJ0fl	2bI3A.
	+"$606bI#bN,	+6	+'

	('
1+!<b

®
¤
;
¨C²
( 
f 2
j ¡»
2
¨
1
(
V6b'
;
¼¿
2
k
¤ ¾28
ff
¨
X6fi10OfiNb'5%fi,=#bN	+',	20fl)


bN%fi6b
	?<bq4ob-bN,	zb-6
!#<b3!	+'5%fiK"fl	80=b
% 
®
¤
;
¨²'tu
®
¤
;
¨ ¤ ¾28
f
*¨

fi'

	ntu?	+"&<bE
	('
"fl!bY	+',	20fl)9	(%!1Ab0
	A#bC4obÀb4
	qb6
!#b34!#	('5%fi4!#'560+

'
"@	+1Abffi8 "&	A'[.
	(fi

<bn0flfi6b1+! fi*'0{b-1+!#bN<bA1+fi'\:=)*.70Kb1+! fi*'  JG?  k#	k	+"b-3NM
!7	('v4ob *fi10KbM
#	!bN	+"@fl	&ffi	80fl34!#'
fi

6fi10|0fl	+,.
1+!30k	+AbJ0@	AbflfibU
	(V
	4G	+17%fi
8epCAbJ0@	Ab,	N#bq4ob6b4,	qb6
!#b34!#	('[flfi bPfi60@fiE#b-
fi

	(%B#ED2FGB$]12b3NM
!<b4
	ff!#).b4Gfi10@3cb,
b-" 

D[.
	A{b X;D[.
	A"@.
3CbJ0}	+"@fl	Kffi	20fl34!#',fi
fi"]	+1+	("jb
<bN	+'
	80fl)=

bWflfib- 8
,8

±

I
fl

I! 
ff
fl#" $

$
 

"(
 !
±
$
 

fl
±


fl
RTfi*'A#bh0flfi6b1+! fi*'K<bh
!"flfiffi12b1+! fi*'?6bJ0fl1(!#b59bJ0+

b}"fl.N	('
	20@)=

b]6fi10P
fi*"93fi-%!fi*"PM
!#	('A
!I4G	20fl	('5%	+"(8
p^'6\0fl!#34	20}.
)EbJ0O12b3NM
!<b4"@.#fi'
)*!fl.
b-P!)*.b_D[.
	ff	+'	+U6
.
'5%ficb'5%	80fl!#fiJ0],	+
!1Ab
ficb4<b
HB*GZT G" 8Cw-bN9bJ0fl!<b1+! fi*'
	?	+"$bI#fi*',)*!fl.
	+"}	+';	+"$%	ff1Ab"@fi,	ff<bn4Gfi10fl3Cb
0
	
¤
;
¨²
(

2
f
1+fi*"
;
¤ ¾28
f
¨5¨
£P	20flfiFb3NM,!7	+'¡1Ab-3NM
!#bY"@.¢fi10fl!	+'5b-1+!yfi'1(fi*'
180fl	(6b34	+'5%	:	(Hb'
)*.
fi . 4Gfi10fl3Cb
fix	+'560@		(
	+1(flfi10N
	0©T.70fl)	20fl"Wª
	
¤GD2.,	0	(2!#,	+'5%	(3	('[fl	"fl	3Cb'5%!	+'
	41+fi*',"@b-'[fl	y¨KXF	+*	+17%fi101)
	
<b 

'
	Ab,	0
!#"@#fi21Ab1(!yfi*'/`D[.
	" 

1Ab3NM,!#b1(fi*'	+b-'
)*.
fi
;
8Fzffi	().
'#b	ZYffi670fl	("fl!yfi'Z¾28¨
^<b

	(6	('

	('
1+!<b4
	?<bI	('
	20@)=

bW
	?.
'>"@	+)*34	+'5%fi4
	?
!"fl#fi21Ab-1+!yfi'1+fi*';"fl.;fi10fl!	+'5b-1+!yfi'r0fl	+<b-%!À9b
0@	+"fl6	+17%fiCb4"@.;	+17%fi10]
	ff©T.70@)*	20@"]	("}
	?#bi4Gfi10fl3Cb
% ²
 \
¹
¨
_
1+fi*"
¹
.E»
"fl	('
¹
.
¿}¼
g
`
02 4
j
0
687
k
¤ ¾28
f
O¨
LP	+'
!	+'
,fi;	('\1+.
	('[6bD2.,	4	('\	+`12b"flfi>
	W<bE
!#"@#fi21Ab1(!yfi*'H6bJ0@1+!#b- .¡²
;
»  <,6fiffi
	(3fi"
0@	+	+"@120@!#M
!30O#bW	+1(.b1+! fi*'kb'5%	80fl!#fiJ0
%
	
¤
;
¨^²
 \ ¹
	
¨<
_
¿»
g
¿}¼
g
"fl	('
¹
¤
;
», <5¨
`
0
	
¤
;
¨
254
j
0
	
¤
;
¨
687
k
¤ ¾28
f
*¨
   

)g*fffl.)^*	.,

-
)c E)c*)g

,


)v9"	fl#.)    . 
p^'<670@!#'
1(!#6
!fiH	("N
	0	("fl6	20KbJ0ND[.
	0	("@	+)*34	+'5%fi0@fi%	{b1(!#bH<bH1(fi*'\:=)*.\06b1(!yfi*' ff JG?  
¤5) ! ! ª P¨6b906b b
D[.
!30fl!<0O12bJ0=b-1(%	80h{,	+#!1+fi*!b2X b-" 

0fl	(
.
1+!30}"fl.	('
	20@)=

bW"@	+)T.
';#bW	Yffi670@	+"@!yfi*'
¾ffi8
f
Offi8

pC"$%		("N.
' 0fl	("fl.
Àb,fi:)*	+',	206b-TD[.
	 b94G	(1(b b%fi2b"A<b"A,!#"flfiffi12b1+!fi*'
	("*HN%!	+'
,	+' b
b,D2.,!<0fl!301Ab90=b17%	20P{
	(#!#1(fi*!#7b6b906bhb"+

0@	+
.
1(!<0U"fl.ff	+',	20fl)


b}
	C 

',	Ab,y
	('560flfih
	C#b"U!#)Eb,.706b"
D[.
	K#	m0fl	+"$60@!#'
)*	(':"fl.#!#M\0fl	fffi10fl!	+'5b1(!yfi*'/8}£9	20@fi0	+'	+P1Ab"@fi0D[.
	A60Kb-b-3fi*"(.b.
'
D[.
	K6fi10h.
'
<b
fi4
!#"@3!'2.ffiX*	?#bI	+'
	80fl)


b1(fi*'<b^0@fib1(!yfi*'>6b906bcb-
D[.
!<0@!<0O1Ab90=b17%	20h{
	+!#1(fi*!#b- ,6fi10]fi60@fi
<b
fimb.
34	+'5bJ"@.E#fi'
)*!fl.
;¤G	20%:=)*.70Kb5¨75XW6fi10^b-'[flfiff6b3NM
!7	+'I#bJ	('
	20@)=

bUb"@fiffi1(!#bbUb?	+"$%	
{
	(1|{
fi
8"&	+M	4	ZYffi!#"@fl!<0?6
.
	("K.,'B	+D[.
!#!M70fl!fi0
	I%	+',
	+'
1(!#b"ffD[.
	4	+"@6bM
!#!#1(	 b^"fl	()*34	+'5%fi;	+'
.
'7b:fi10fl!	+'5b1(!yfi*',	(%	80fl34!#'b-b,8$p^"@%	ffi	20fl34!#',fib3AM
!7	('<{bY
	"fl.,3cbJ0@"fl	
fi"N*	+1(	+"I6fi10
	(fi60@fi\"fl	+)3	('[flfiFD[.
	>"@	;	('
1+.,	+'560Kb(bfi-60flfiY<b
fiY
	(jB#ED2FGB$76bJ0KbY	+OD[.
	>"fl	>6
.
	(
	

	(3fi"@60KbJ0+S6fi10|bJ0fl).
3	('5%fi*"]
	A"@!#34	(K0 

bffi
D[.
	A<bW9bJ0@!#b1(!yfi*'>	(':	+'
	80fl)


b4	('X4G.
',1+!yfi'
	
;
	("]!)*.b8
¨
8

±

I
fl

I! 
ff
fl#" $

$
 
"(
 !
±
$
 

fl
 #.


 
RTfi*34fik	("`fi*M52!#fi
-#bh0flfi6b1+! fi*'A,	T#b]
!#"@#fi21Ab1(!yfi*'ff6bJ0@1+!<b[1+fi*'
#	7Jb}#b|0flfi6b1+! fi*'ff
	"fl.A"fl	+)3	('[
flfi0!#3Cb)*	('=XH1(fi*'Y	+#fi4#bCb.,%fi2	+',	20fl)


bcb-"flfi21+!#b-bcbP34!#"fl34fi
8|/eb X;D[.
	N1(fi*'
fi21+	20k	+Ab'
)*.
fi
._­	+'560@	A	(U	+17%fi10h
!<0@	+1(flfi10}
	ff#bW!#3Cb)*	('G)

X>"@.H*	(1(flfi10k
	K©T.70@)*	20@"hª
	
¤G	+U34!#"fl34fiWD[.
	
	(P,	ff<bW
!#"@#fi21Ab1(!yfi*'r0@	Ab¨78d]hfi4"fl	ff6
.
	+,	A1Ab-#1+.,#bJ0,!<0fl	(1(6b3	('5%	ff
	?#bi:=)*.70Kb0¾ffi8W6fiJ0flD[.
	
fi*"^*	+17%fi10@	+"ª
	
 )4X:)

'
fiA"@fi*'41+fi*6
<b'bJ0@!#fi*"(*b
XI1(fi*34fiK6
.,	+
	]6	('
"6b90fl"fl	eb
*	80T<bj:
)*.706bffi8
/fb1+!	+'

fiIfi*"O1_b1+.
fi*"O)*	(fi*3	760@!#1+fi"'
	+1(	+"KbJ0fl!fi*"+.
­
%!	+'
	?#bN"@!#)*.,!#	+'5fl	!4Gfi10fl3Cb H
.
­
² bJ0@1+1(fi*"
&
( 
f
"@	+'
;
»
¿

1(fi*"
;
.
¤ ¾28
f
¾¨
w-bH	ZYffi670fl	("fl!yfi'<6bJ0Kb#b>#fi*',)*!fl.
F,	+"fl	+)3	('[flfi:	+"K#b>3!"fl3Cb;D[.
	#b>	Yffi670@	+"6b-b:	+'¾28
f
¨,
1(fi*'HfiWD[.
	K<bqb.,flfiffi	('
	20@)=

bN
	(U"fl	+)3	('[flfi,	ff,!#"flfiffi12b1+! fi*'06b90fl1+!<b!3cb)	+'v:='b-#34	+'5%	J	("
%
­
	
¤
;
¨^²
 \|¹
	
¨
_
¿»
g
¿}¼
g
"fl	+'
¹
.
­
¤
;
¨
`
0
	
¤
;
¨
2 4
j
0
	
¤
;
¨
687
k
¤ ¾28
f
*¨
y 
	?'[.
	(fiE	ZY,!"@fl	+';
fi*"}1+fi*'5K0fl!#M,.
1+!fi*'
	+"}
	?	("@%	?%!6fi bW<bN	+'
	80fl)=

bWflfib- 8
RTfi*'<%fi2
fiH#fiH2!"@%fi,`6fi2
	(3fi*"zb)10@.
6bJ0K#b"ff1+.7b-60@fi:1+fi*'5K0fl!#M,.
1+!fi*'
	+"nb'5%	80fl!#fiJ0fl	+"0¤	(1+.b1(!#fi*',	+"
¾ffi8
f
¿*,¾ffi8
f
,,¾ffi8
f
ffXE¾ffi8
f
5¨^	+'.
'b¡.
'
!#12bK	('
	20@)=

bff!#'560+

'
"@	+1Ab %Y¦$¤
;
¨72
	+6	+',
!#	('[fl	&
	(Jb'
).
#fiff
	
0flfi-b1(!yfi*'
	(U"fl	+)3	('[flfiI
	K,!#"flfiffi12b1+! fi*'
%:¦$¤
;
¨^²
f
% V¤
;
¨_»
f
%
®
¤
;
¨_»
f
%
	
¤
;
¨»
f
%
­
	
¤
;
¨ ¤ ¾28
f
©*¨
p^'\#b0)10
b9:=1Ab"@	q0fl	+6\0fl	+"@	+'5bM%Y¦	+' 4G.
'
1(!yfi*'Y
	(4b'
)*.,#fi
;
6b906b0	+^12b"flfi>
	W.,' BED2FG BJ1(fi*'
b'
1|{[.70Kb  ² ¾7	

S
X
2
² ¢² ¨ 	

S
8]zffi	\fi*M
"@	20@9b¡D2.,	x	(J3H

'
!#34fi<	("@b-M
#	\"fl	\	('
1+.
	('5606b
b30fl	+,	+
fi10J,	
;
Z
9
¼
f
	 (P1(	20@1Ab>
	W#fi*"W¼  	 ?
	W<b>1(fi*'\:=).706b1(!yfi*' JG   8ipC"?'
	(1+	("6bJ0@!#fi
0fl	(1+fi10@bJ0JD[.
	I	+"$b34fi*"J.
"Kb'

fifl	+fi10+

bE
	I<bE	+<b"@fl!#1+!b:!"=fiK0flfi*67b,8

p^"$b>!#)*'
fiJ06bE6fi10&1(fi*36,#	(flfi
#b-"ff,!<0fl	(1+1(!#fi*'
	("K180fl!"@b-#fi*)10
b9:=12b"?
	+3cbR%	20@!#b_6fiJ0fffiHD[.
	'
fiHfl!#	('
		('B1(.
	+'5bH#bkb'
!#"@fi60@fi*6_

b
120@!#"$b!#'b,8 
b"H1(fi*'
180fl	(6b34	+'5%	-J'
fi¡9bfi106b<b34	+',fi10>	+'
	80fl)=

b¡D[.
	x6fi"fl	+	x.
'b
!"fl#fi21Ab-1+!yfi'
1+.7b'

fix"fl	>	+',1+.
	('[K06b b\fi\#bJ0@)*fiY
	>.
'bY
!30fl	+1(1+! fi*'120fl!"@6b#fi*)J0=b9:=12b:1+fi*346b17b,8<wb\!#',1+#.,"fl!yfi'
	+'F#b0	('
	20@)=

b%fi6b %:¦@¤
;
¨k
	4.
'\ffi	80fl34!#'
fikb
!1+!fi*'b %+¦
	+¤
;
¨kD2.,	4fl.,2!#	20Kb;	('F1(.
	+'56bH	+"$b
     
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
-60 -40 -20 0 20 40 60
AnguloHoL7
8
9
10
11
WtotHergL
in
t
W
   
 (e
rg)
α(  )ο

	 

841-/"ff "0Cflffi#.(8 M*@0B%'9L#&"0'8-/G1M
 
#
¦
"02101(8"M*@0H%'"9M#.0'G@219?* %'G@?-ffi*  %'
9fi#E%1Lffffi9?*(8#.(8"M*@0K4#6-/(8fi#.9
X

¦
(+*@0Cfl -lffifl2
V
"0J9L#.ffI#.2'fl *,"0'8-ffiG1M
 
#.ff%'&9fi*@ff ff 8G@!;"0ifl *@ff)(82
V
#
*.-/?"0iflffi#.(8"M*@0
V 
* 9fi*@0'G@?flffi21% %'84<"01%'"0 %' OF3ffffi21ff fi! M#6G."01"ff
V
9fi# "0'8-ffiG1M
 
# %'B9fi#.ff"#.9?flffi#.ff
%'$#64fi9L#.!$?"0ifl *
X
 9 QP "!;49?*,2';-ffi841-ffi"ffffi"0Cflffi#.!;*@ff># i2 M
 
(+*.-ffi-ffi"ff 4<*@01%1)#m20
K
Ef
M
QV?
K
?
(+*@0
   

V

   

F
V
"9!NM
 
01fi!;*;%'I"0'8-ffiG1M
 
#$ffffi "01(82'"0ifl -/#$#.9?-/"%'"%'*.-%' 
Z	



F
(+8-/(8#J%'E9fi*@ff

ff


%'m9fi#B(+*@0 G@21-/#.(8"M*@0 4<8- "(+flffi#.!;"0Cfl 
=pNG8EaQ|E^A?XAOE
X 
#Bfi01(89L21ffffi"M*@0 "0

¦
%1&210KfliM8-/!$fi01* ,2';flffi2'7?8-/# "0W(821"0Cflffi#H9fi#m#.01fiff *.fl -/*.4 M
 
#m(+-/fiffffiflffi#.9fifi01# ff 8G@2'-l#.!;"0Cfl =9?*
-ffi*.flffi#6- M
 
# 1#.ff flffi#)"ff  76#.9?*.-"F42'"ffT(+*.-ffi-ffi"ffffi4*@0%' #$2101#)%1fi-ffi"(8(8"M*@0m(+*@!;4#.(+flffi#
X
   <
*) 	*ffflfi-

 "

	e)v
 

) ff,fi-	
) ffi     
b'
!"flfiK0flfi*6

b,2"fl	J6fiffi\0 

bnb#12b'
Ab90T#bK1+fi*'\:
)*.706b-1+!yfi'6	80=4G	+17b34	+'5fl	   JG?  kfi*M
"fl	80@9bbW	(';<b
"fl!3N.
<b1+! fi*'0
	?
!'}b34!#1AbN34fi*	+1+.,#bJ0(8
/eb"$b b{
fiJ06b,ff6bJ0Kb¢	+"@fl.

!<bJ0:#b)*	+fi*34	(K0 

b
	(vB#ED2FGB$7A{
	+34fi*"fl	+'
!
fi	+'f1(.
	+'5b#b-"
	+',	20fl)


b"K
	Efi*"A"@	+)*34	+'5%fi"N
	E<b HB*GZT G"Xx
	#b;670flfi*6,!#bH,!#"flfiffi12b1+! fi*'x6bJ0fl1(!#bCD[.
	0)!<06bffiQb"+

1+fi3fi\#b:9bJ0@!#b1(!yfi*'
	><b\	('
	20@)=

b\
	>#b 4obÀb:
	Xb6
!#b34!#	('5%fi
8(pQYffi!"@%	('Z	('¡flfiffi
fix1Ab-"flfixfi60Kb"
4G.
	80flAb-"D[.
	J6
.
	(
	+'r4ob *fi10@	+1(	20O#bm0flfi6b1+! fi*'E,	+"@	+)*34	+'5%fiW,	&
!#"@#fi21Ab1(!yfi*'4	+'.,'"fl	+'5fl!#
fiW.0fi-60flfi,
X"flfi*'<b"E	 V@	20fl1(!#b-"06fiJ0E	+f0fl	("@%fi
	#fi*""fl	+)3	('[flfi*"0
	
!#"@#fi21Ab1(!yfi*'
	+zB#ED2FGB$78 zffifiM70fl	Y	(
"fl	()*34	+'5%fi41+.,X1bfi10@!#	('[6b1+! fi*'	+"$%.
,!#b34fi*"O	Yffi!"@%	?.
'7b4
!"@K0fl!#M,.
1+! fi*'
	j4G.
	20@Ab"(=)*	+',	206b-b"]1+fi*34fi
{
	(3fi*"A
!#1|{
fiY6fi10K#b"N,	+3Zb"N
!"fl#fi21Ab-1+!#fi'
	+"(Lb#fi#bJ0@)*fi:
	Eflfiffi7b"fl.#fi'
)*!fl.
8p^#fi7b:#.
)Eb90
b.
'34fi*34	+'5%fi  Y ^D[.
	0#b3CbJ0@	+34fi*"?	Y260+

'
"@	+1+fi,^	+'1+fi'[K06b"$%	01(fi*'	+3fi3	('[flfi!'[K0 

'
"fl	(1+fi
¦² ¼

%Y¦

;
8C£9fiJ0T#fiff)*	('
	20Kb b3NMfi*"T34fi*34	+'5%fi""@fi*'0fi*6
.,	+"@flfi*"+8
S
.
'
D[.
	&'
fiA3fi*"$60Kb3fi"
bD[._

"@.H
	("6bJ0=0flfi*#fi
ffi1_b1+.
fi*"670@	+!#34!#'bJ0@	+"3N.
	+"$60Kb'HD[.
	-S3!	+'560Kb"D[.
	_¦U60Kb-bW
	U0flfi-bJ0O	(
"fl	()*34	+'5%fiff{b1(!#b&#bJ1(fi*'\:=)*.\06b1(!yfi*' JG?  5#b-"Q4G.
	20@Ab"C
	}!#'5fl	206b-1+1+! fi*'I	+ b"@fl!#1Ab-"  Y ,b1(/.7b'
	+';"fl	('5%!#,fi1(fi*'5606b90fl!#fi,b.
'
D[.
	?"@!#';6fi2
	20O1(fi*346	('
"6bJ0@#fiW6fi10}#fiW)*	('
	20Kb 8
a0b	 dl gvVj2lGff ffihlUn
oEp
tNe 

o
jffiu rJg e
p
s
o
g fl_v/rfiff Wj*ehv/ekgI!
£9fiJ0N%fi2
fi\#fiY
!"fl1+.ffi%!#,fiY{b"@6b b{
fi10Kb,C"6bM	+34fi*"WD[.
	>	+"I6fi*"fl!M
#	0D[.
	>	(!B#ED2FGB$N"fl	>	+',1+.
	('[K0fl	
b-'[flfi	+'\#b1+fi*'\:
)*.706b-1+!yfi'  JG   A1(fi*34fi0	+'\#bffi JG?  A1+.b-'

fi>#bE)	+fi*34	(K0 

b4
	+V3!"fl34fi
#fi46	20fl34!fl	S	+"k
	+1(!<0+1+.7b'

fi ! A8|]hfi4%	+',70fl	(3fi*"h	+':1(.
	+'56b0#bI1+fi*'\:
)*.706b-1+!yfi'  JG?  0¤1 ¨
¤	("flD[.
	(3cbB¾ffi8RO¨71+fi*'¡#b"I6b90fl1+!<b#	("W"fl	(6bJ0=b-'

fi*"@	H{b-1+!#bY	(]!'5%	20@!#fi10A
	+}120@!#"$b6fi10I'
fix	Yffi!#"$%!30
!#',
!#1(!#fi*"]1+<bJ0flfi*"k
	ND[.
		+"$b06
.
	(bE%	('
	20J.
)EbJ0(8U]h!9#b"h"fl!#3A.
#b1(!#fi*',	+"k,	N
!#'Ob3!1Ab43fi*	+1(.
#bJ0
0fl	(670flfi2
.
1(	+'<	("6b"@!fl.b1+! fi*'\'
!#fi*"?1_b-#1+.,#fi*"?	+',	20fl)9	(%!1+fi*"m0fl	2b#!Ab,fi*"?	+'B	(?b-6bJ0@6b
fiXb'5%	80fl!#fiJ0ff<b
	+"$%!3cb' 4ob fi106bM,#	8N£9fi2
	+34fi*"J	+'5flfi*'
1+	("nb-{
fi106bv0@	Ab!#2bJ0&#fi"&1_b1+.
fi*"jb6,.
'5b
fi"ff	('F<bE"fl	(1+1(!yfi*'
¾ffi8
f
8
f
fl	+'
!	+'

fiE	+'Y1+.,	+'5brb3AMb"&1(fi*'\:=)*.\06b1(!#fi*'
	("+X1(fi*367bJ06bJ0]#fi"e0fl	("fl.
Àb,fi*"&1+fi':#fi*"hb-flfi*"
	Yffi6	20@!#34	+'5b	+"O6b906bW606bRbJ0,	fffiM,%	('
	20fb#).
'bN1+fi'
1+.
"fl! fi*'kb0fl	("fl6	+1(flfi
8
p^'W#bf:=).706bJ¾28©k34fi*"$606b-3fi*"9#fi*"96
.
'5%fi"`	Yffi6	20fl!3	('5b	+"+6fi109#fi*"9D[.
	*	(3fi*"VD2.,	O#beb-'
1|{[.706b
,	J#fi*"fB#ED2FGB$H120@	+1(	J1+fi*'>"fl.fi*'
)*!À%.
 ?{7b"@6bN"6b-fl.706bJ0@"fl	UbN.
'',!*	(/
	7%	80fl34!#'b,fi
8Lp^'>)10fl!"

!"@%!'
)*.
!3fi"_#bhM,!#"fl	(1(K0fl!#
	<b]1(.70@9b, º² *6fi109,	+Mb+V@fik
	#b}1+.7bffi',fi&	+"`6fi*"@!#M
	<bh	ZY,!"@fl	+'
1(!#b

	 BED2FGBH	(';<bN1+fiJ:
)*.706b-1+!yfi'   JG   I¤G6fi10T	+'
1(!#3CbN
	?	+#<bA	+"}6fi*"fl!M
#	k1+.bD[.
!#	806bN
	?#b-"

fi*"ff1+fi'\:=)*.70Kb1+!fi*'
	("|¨78Ew-b"?1+.70$Jb-"K
!"fl1(fi*'5%!#'[.b-"z0@	+670@	+"fl	('5b'<<bv4Gfi10fl3Cb
		(D[.
!#!#M70@!#fi0%	fi10fl!1Ab,
fi*M,fl	+'
!b"3	(
!#b'5fl	k#fi"T1_b-#1+.,#fi*"
	+"@120@!%fi"	+'<b""@	+1(1+!#fi'
	+"hb'5fl	20fl!fi10fl	("+ffi6bJ06bK
!#"$%!#'5flfi*"9bfi10fl	("
tuO
	&<bA
	+',"fl!#7b
	&	('
	20@)=

bN
	k#bm4ob-bff
	Ub6
!#b34!#	('5%fi
8p^"@flfi*"O1_b1+.
fi*"Tfi*"T{,	+34fi*"50fl	2b#!Ab,fi
b-'[flfiI6bJ06bI#bN1(fi*'\:=).706b1(!yfi*'  JG?  J1+fi*34fiW6bJ0Kb4<b  JG?  70fl	("flfi*Àffi!	+'
,fi4<bW	+1+.7b1+! fi*'
OY
2
¼
¿
2

f
²
( 
f
tu ¤ ¾28P 	*¨
]hfi"|0@	+34!fl!#34fi*"5bb6bJ0$b
fi¾ffi8
f
8
f
6bJ06bW"@.H	ZY,6,#!#12b1+! fi*'8
w-b0!#'

	7%	80fl34!#'b1(!yfi*';	+'Y	(V9b#fiJ0h
	( 0Kb
!#fiE
	+9'&.
1+	+fi0
	A#b,!#"flfiffi12b1+! fi*' b#bED[.
	W{
!1+!3fi*"
0fl	4G	20@	+'
1(!#b b'5%	80fl!#fiJ0fl34	+'5%	-hD[.
	Y'
fi"fiJ4P0fl	(1+	\
!#"$%!'[flfi*"E9bfi10fl	("0
	+k6bJ0=b-3	760flfi >
f
¤1(fi*34fiBXEb
	Yffi6
!#12b3fi"_	+'A<bO"fl	+1(1+! fi*'W¾ffi8
f
8
f
R'
fi*"U)*	+',	206b].
'b}Mb'
7bh
	a0fl	("fl.
Àb
fi"P	('A<bs4GfiJ0fl3Cb},		(D2.,!##!M70fl!fi
8
£9fiJ0&	+#fi
6bJ06b012bb0.
'7b0
	W#b"h
fi*"J	('
	20@)=

b"k
	N#b^4ob6bE
	qb6,!##b-3!	+'5%fi tuffD[.
	Nfl	+'
	(3fi"&	+'
1+.,	+'5b,,3fi*"$60Kb3fi"T#fi"?0fl	("fl.
Àb,fi*"
	(/1_b-#1+.,#fiA1(fi*'#fi"9b#fiJ0fl	+" 
f
²
	AX 
f
²  	 	A	80fl)R1+3;
D[.
	N	(D2.,!9b#	nbE!#)'
fi106b90h	(96b-6	(V
	N<b HB*GZT G"A	(':#b-"k!#'5fl	206b-1+1+!fi*'
	("k	+'5K0fl	W#fi"h"@	+)*34	+'5%fi"&
	

!"fl#fi21Ab-1+!yfi'0ficbWfiflfi10fl)1bJ0fl<bA	+_3Cb X*fi10}6	+"flfi4D[.
	?6
.

!	20KbWfl	+'
	80+
0fl	("fl6	+17%!9b34	+'5fl	8
     
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)

	 

*@ffA420Cfl *@ffA-ffi841-/"ff "0Cflffi#.0K9fi#5%1fiff fl -lffifl21(8"M*@0E,4<8-/fi!$"0Cflffi#.9:%'  *.-/!&#.ff * fl
ff 8- 
7 #.%#E"0W9fi*@ff
K
Ef
M
QV?
K
?X]
X
'2J#.01(,2'-/#  (+-ffi"(+=(+*@0 ffffi2J9fi*@0'G@?flffi21%"1#.ffffiflffi#Nffffi#6flffi2'-l#6-/ff 5#H210
%'8fl 8-/!$L01#.%'*E76#.9?*.-
X 
#N9 M
 
0'"#mG.-/fiff>(+*@0CflffiL0i21#H-ffi841-/"ff "0Cflffi#H9fi#1fl
fiff "(+fl -/ffi&4*.-%' fl#P *H%'=9fi#
(821#.9 0'* "ff G.8*@! M8fl -/L(8#.!;"0Cfl =4<*@ffffiffifl9fi>9fi#='fiff fl "01(8fi#m%1
K
EW
M
QS?
K
?]
"0J2101#=(+*@0 G@2'-l#.(8"M*@0
=pN\G8E^QSE^AO?BAiE
X 
#.ff 9 M
 
01"#.ffA%fiffffi(+*@0iflffifi0i2#.ff -/841-ffi"ff "0iflffi#.0J9fi# *.-l!$#m%')fii2fi9fiffifl1-l?*$%';9?*@ff
K
Ef
M
m
QS?
K
?]
4#6-l#&%1fiffffiflffifi0Cfl *@ff7 #.9fi*.-ffi"ff3%'>9fi#&"0'8-ffiG1M
 
#5%'>9L# #.9?flffi#5%1>#64fi9L#.!$?"0ifl *&"0H"9 *.-ffi*
u
"0
8-ffiG

(8!
¹
lFflffi#.0Cfl *=4#6-/#$9L#$(+*@0 G@2'-l#.(8"M*@0
=pNG8EaQ|E^A?XAOE
4<*.-U"01(8fi!&#$%'I9fi# flfiff "(+fl -/   (+*@!;*
4#6-/#)9fi#
G8E^QSE^A?XAOE
4<*.-T%' fl#P *;%'3"9fi9fi#
X
O0m9fi#(+*@0 G@21-/#.(8"M*@0=4#6-/#.9?"9L#F,flffi#.!0fl M"0 fl "0'"!$*@ff
"0$(82'"0iflffi# 9fi#3fi01%'8fl 8-l!$fi01#.(8"M*@0"0)"976#.9?*.-O%'"9,4#6-
M#.!;8fl -ffi*	



-ffi841-ffi"ffffi"0Cflffi#.01%1* %'*@ff (82'-ffi76#.ff
%1fiff flffiL0Cflffi#.ff 



 F



  E8-ffiG

(8! 34#6-/#m(8#.%#m7 #.9fi*.-I%'&9fi# #.9?flffi#m%'5#64fi9fi#.!$fi"0Cfl *
7.8-49fifi(8#.(8 M*@0 "0E"9[fl fl * 
X
   
-) -!*


(E)c*)g

,


)v*)

#)v
	fl, E')+fi-
.	 **    
p^"A!#346fi10@6b'5%	q0fl	(1Ab1AbJ0ff#b
!I:=1+.,b-FD[.
	4%!#	('
	43	(
!<0J<b"?670flfi*6fi10@1+!#fi'
	+"ff
	4.
'BED2FGB7
	+"@6	(1+!<b#34	+'5%	 A-6fi109#b])106b,.b#!bff1+fi*'A#bhD[.
	T"fl		ZYffifl!#'
).
		+2	+"@1Ab fi*' b"@fiffi1(!#b
fi,8"p^'W<b|:=)*.\06b
¾ffi8©4"@	K3A.
	+"$606b4	+_9b#fiJ0hb670flfiAYffi!#3Cb
fi,=	+'6\0flfi*34	+
!fi


	ff#fi"]	80K0@fi10fl	("eb"@fiffi1(!#b,fi*"|b412bb34	+,!#b,8
/eb XBD2.,	 b.l'b
!30nb1+fi*34	+'56bJ0fl!fi:	+{,	+1|{
fi\
	D[.
	 b)*.
'
fi"vB#ED2FGB$HA6
.
	(
	+''
fiY	('
1+fi'[K06bJ0@"fl	
	+'>.
'7bN"fl!fl.b1(!yfi*'0,	&	+D[.
!#!#M\0fl!#fi,26fi10	('
1+fi'[K06bJ0@"fl	mb'
1(#b,fi*"T	('Xb-#)*.
'7bA!#346
.70@	+Abffiffi6fi10	 V@	+346
#fi
8
p^#fi b
l'b-
!<0+

b0.
'	80K0flfiJ0K3Cb X*fi10nbC1_b1+.
fi
96fi10K'
fi34	+'
1(!#fi*'7bJ0K<b;6fi*"@!#M
!#!#7b\
	ED[.
	0	ZYffi!#"@6b'
1+fi'\:=)*.70Kb1+!fi*'
	("]3Zb"O1(fi*36,#	WVKb-"O'
fiW%	+',!#b"}	('H1(.
	+'5bI{b"$b^b{
fi10Kb,8
w-bK670@!#34	206bJ1(fi*'
1+.
"fl! fi*'bK<b&ffi!"@6bK
	]#fi*"%0@	+"fl.,b-
fi*"+2	+"D[.
	k'
fiff	+"6fi"fl!#M,#	}
!#"$%!'
)*.
!30+*6b906b
b-3cb
l'
fi"`
	UB#ED2FGB$H`3N.,XW6	+D[.
	l'
fi*"k¤  ! O 	
S
¨75	('ED[.	}1+fi*':=)*.70Kb1+! fi*'"@	}	+'
1(.
	+'560Kb'8£ b906b
b-3cb
l'
fi"3cb Xfi10fl	("N¤  fl O 	
S
¨7S6bJ0@	+1(	K3Zb"O670@fi*MbM
	?D2.,	K"@	K	('
1+.
	('560fl	('Y	+';#bW1+fi'\:=)*.70Kb1+! fi*'
 JG?  b.
'
D[.
		+"A',	+1+	("6bJ0@!#fiH"fl	20ff1Ab-.,%fi*"zbH	("@fl	C0@	+"fl6	+17%fi
9b'5%fi;6fi10?	+	20K0@fi10mb"flfi21+!<b
fiXb;<b
34	+
!b01+fi*34fi>6fiJ0J#b"Ub6\0flfiAYffi!#3Cb1+!fi*'
	+"k!#'
{
	80fl	('[fl	+"zb#bE%	(fi10+

b
	I#b0	+<b"@fl!#1(!#bYfi>#	(9b7b"jb
1Ab-MfiI	+';	+_34fi2
	+fi
8
=V!#'7b#34	+'5%	-_
	+"$b12b34fi*"?D2.,		("ff6fi*"@!#M
	WfiJ4P0fl	(1+	20?.
'7b;	("@%!3cb-1+!yfi'x,	+`9b#fiJ0J
	I#b	+'
	80fl)


b

	0<bX4obÀbH,	rb6
!#b34!#	('[flfi>	+'	+fi10flfi,8 pC'M7b"fl	rb:<bk:=).706b6fi2
	+34fi*"N	("@%!3cb90mtu
9
 	 O
	20@)-1(3¹ 8
a0b 
p
g_r
p
i	?rNu l e
p
v
o
tNe srJgftl g`s
o
ir?ihl
oEp
ehgtl g
o
ihl r?tNrJg ieKj5ir
tNe s r gLWmWeffj
>ihl e
w-b"
!#"@#fi21Ab1(!#fi*'
	("C
!#"@fiffi1(!#bb-"k¤GfiK	ZY2%	+',
!#b-"|¨{7b'E"@!#
fiK
	+"@
	k{b-1+	hfl!#	(36fiU0fl	+<b-%!À9b3	('5%	OM
!	+'
1Ab906b17%	20@!#2bb"?	+'F	+^*fi#.
34	+'8Ew-bXb',1|{2.\06bH,	<br4ob-b
	Cb6
!#b34!#	('5%fi0!'[K0 

'
"fl	(1Ab>	+'560@	E#b-"

fi*"I
!"flfiffi12b1+!fi*'
	+"A6bJ0fl1(!#b	+"W{bY"@!#
fi\34	+
!b:3	(
!#b-'[fl	3!120@fi*"fl1(fi*6_

b:	(#	(1(60
fi*'
!1Ab,^X bY6bJ0$%!30

	rb-{_

"@	0{b6fi2
!#
fiHfi*M,fl	+'
	80N.
'<9b#fiJ0nb6\0flfiAYffi!#3Cb
fi;6bJ06bH"fl.
	('
"fl!b
	0	('
	20@)=

b tuy8 RTfi*'
'[.
	+"$60Kb"&fi*M
"@	20$Jb-1+!#fi'
	+"h{
	+34fi*"kfiM,%	('
!#
fi.
' 0@	+"@.
6b
fiE1(#bJ0@fiNHT"@!9"@	N1+fi36b906bI#bI"fl	+67bJ06b1(!yfi*' 
	+'5K0fl	I#b"J,fi*"?
!#"@#fi21Ab1(!#fi*'
	("&6bJ0@1+!<b#	("&D[.
	',fi*"flfiK0flfi*"JfiM
"fl	80@9b34fi*"?	+'x#fi*"iBED2FG BHJ1(fi*'x#b0D[.
	
"fl	K{b34	+,!#
fiW60Kb
!1+!#fi'b#34	+'5fl	J	+'	(Pfi*#.,3	('S"fl	A#	()EbW!#'
34	+
!<b-b-3	('[fl	Ub4<b41(fi*'
1(#.
"@!yfi*';
	
D[.
	&<bK
	h#fi*"bM
.\0fl	(fl	+"	("Mb"$b'5fl	&3¢b-"?b',1|{b>¤ b6\0flfiAYffi!#3Cbb34	+'5%	]	+
fi*M,#	y¨ 8%p^"@%fiA6
.
	+,	&	+'
670@!#'
1(!#6
!fi	ZY,6,#!#12bJ0fl"@	N6fi10k
fi"!06b(fi*'
	("*HkfiCtuJ"@	i0fl	(
.
1(	W
	n4Gfi10@3cb4	84G	+17%!ÀJb0	('Y#b"h1+	80fl1Ab-'_

b"h
	
#bK"fl.
6	20;:=1+!	&fiW#bm0fl	+6,.
#"@!yfi*'0	('560fl	J<b"T,!#"flfiffi12b1+!fi*'
	("T6bJ0@1+!<b#	("T	+"T3cb X*fiJ01+	80fl1AbN,	&#bA"@.
6	20=:
1+!#	-8
p^"01+!	20$%fi<D[.
	:fi*"E1b#1(.
#fi"ED[.
	:{
	(3fi"v0fl	2b#!Ab
fix{b"$b b{,fi106bB67bJ0fl	(1+	+' b-6fiyXEb90 #bx"fl	+).
'
b
6fi*"fl!M
!#!#b/8£9	80flfi b.
'	+'¢	(k1Ab-"flfi<
	H
	+"@1+fi*',fiffi1(	20flfi*"+}	("0
!34

1+!bJ06fi10ITb#!bF<bx6\0fl!#34	20Kb
"fl.,6fi*"@!#1(!yfi*'^6,.
	+"I.
'b 4ob-bH
	 b6
!#b34!#	('[flfi	("W.
'
	84G	(1(%fi\
	1(fi10@flfi b#12b'
1(	CD[.
	>!#'5*fi*.
120Kb
!#'5fl	206b-1+1+!fi*'
	("H670@!#'
1(!#6b-#34	+'5%	Y	('[K0fl	F#fi*">670@!#34	20flfi"0*	+1(!#'
fi"+8 zffi.½1Ab346fi¡
	x
	84GfiJ0fl3Cb1+! fi*'	+"
670@	+"fl.,3!M
#	(3	('[fl	I3N.,XxMb+V@fi;3¢b-"nbyb0
		+"$%fi*"K670fl!3	80flfi*"&	+1+!'
fi*"(8 RTfi3fi;#b>3cb Xfi10 

b>,	E#fi"
b-flfi*3fi"_D2.,	%4GfiJ0fl3Cb'?.
'CBED2FG B_"@	C	+'
1(.
	+'560Kb'A.,'b"P1+.b'56b"U1Ab6b-"P6fi10_
	(Mb+V@fih
	C#b"fl.,6	80=:=1(!#	
¤,	a4Gfi10@3cb	4G	+17%!9b,R"fl		+',1+.
	('[K06bhX1bh	('A	+*fi*#.,3	('S¨7R	+"P
	670fl	7*	+	80VD[.
	
!34

1+!#34	+'5%	K	("@6b]6
.,	+b
!#'_=.
!<0V	+'4#bJ	+'
	80fl)


bJ
	}#be4obÀb&
	|b6
!#b34!#	('5%fi
8P£ b90fl	+1(	h3Zb"^670@fi*MbM,#	OD[.
	}#b!0@	+"fl6fi*'
"KbM
!#!#7b

	J<bN3cb X*fiJ0sb'
1|{[.70Kb4
	J.,'bW
!#"@#fi21Ab1(!yfi*'
!#"@fiffi1(!#bbK	+34	20fl)	+'5%	?	+'><bA"fl.
6	20;:=1+!	U0fl	+12b!#)1bA"flfi*M\0fl	
#b-"&!#'5%	806b1(1+!fi*'
	+"J	('560fl	W<b"&
!"flfiffi12b1+!fi*'
	+"h6bJ0@1+!#b-#	+"(1+.ffiX*fi;1Ab346fi	(yb"$%!1+fi0
	W,	84Gfi10@3cb1(!yfi*'	+"

	?#b90fl)*fi b1Ab',1+	8
"&	\{
	+1|{
fi,J	+&9b#fiJ0 D[.
	F{,	+34fi*">fi*M,%	('
!#,fi¡67bJ06b#b
	('
"fl!bº
	\	+'
	80fl)


b¡,	x<b(4ob6b<
	
b6
!#b34!#	('5%fi4!#'560+

'
"@	+1AbcbE6bJ0$%!<0h
	N<bE
!#"$60@!#M
.
1(!yfi*'H
	n4Gfi10@3cb-"k
	Nfi*"nBED2FG BHN¤PtuJ²  	  O
	20@)-1(3
¹
¨ S	+"]Mb"@6b'5%	ff"fl!3!#bJ0sbIfiK0flfi*"O9b#fiJ0fl	+"}fi*Mffi%	+',!#
fi*"]1+fi'fiK06b"Offi	(1+'
!1Ab"]	Yffi6	20@!#34	+'5b	+"(8
p^"@flfik	+!#34!#'b.,'beb'5fl	20fl!fi10U
!#"@120@	+6b',1+!#bz}J~2"flfi*M70@	T.
'ff9b#fi10_,	atu`Mb-"@b-'[fl	!'\4G	20@!#fi10-b-[6bM
.
<b
fi

   \ 
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)

	(M
!#
fikb>D[.
	I	+"flfi"K1b#1(.
#fi*"f4G.
	20@fi*' 0@	Ab!#2b
fi*"&1(fi*346bJ06b-'

fi>#brb',1|{2.\06bH,	+sBED2FGBJ34	+
!b
	Yffi6	20@!#34	+'5b3	('5%	1+fi*'N<b]"@	+6b906b1(!yfi*'K
	T
fi"V
!"fl#fi21Ab-1+!#fi'
	+"U6bJ0@1+!<b#	("9!'\:='
!Àb"(8"p^"$%fi*"`1b#1(.
#fi"
!#)'
fi106b-Mb'h	(2!#
	('5%	+34	+'5fl	HZ!¨vb¡!'\_=.
	('
1+!<b
	F<b"fl.
6	20;:=1+!	J!#!¨#bfi*'
)*!À%.
 :=',!b
	x#b-"

!"fl#fi21Ab-1+!#fi'
	+"WX!#!!´¨A<b"I!#'5%	806b1(1+!#fi'
	+"4	+ b"@fl!#1Ab-"41(fi*'¢	(|0@	+"$%fi<
	;#b-"fiK06b"4
!"fl#fi21Ab-1+!#fi'
	+"W
	(
BED2FGB78 pCC670@!#34	20j4ob17%fi10U0fl	(
.
1(	E#b 0fl	(6
.
"fl!yfi'96fi10J%	('
	20K	+'F1+.
	('[6b"=fi#fi;.
'B"@	+)*34	+'5%fiH
	
#b
!"flfiffi12b1+! fi*'X\',fi;.,'b; 

'
	2b0!#'\:
'
!6b,8I£9	80flfi;#fi*"JfiK0flfi*"?
fi"ff<brb.
34	+'5b-'8^pC0.
À%!3fi^4ob1(flfi10
¤	79b#.b90O#b"O!'[fl	20Kb1+1(!#fi*'
	("}	+'560@	ffflfiffi
fi"O#fi*"O"@	+)*34	+'5%fi"|¨hb.
34	+'5bW#bq0@	+6
.
"fl! fi*'F¤GX6fi10Ob'5flfi4<b
"fl	(6bJ0Kb1+! fi*'S¨V	+'5K0fl	}#b"V
!#"@#fi21Ab1(!#fi*'
	("+*6,.
	+"C"flfiM70fl	}.
'I
	7%	20@3!'b
fiJ"@	+)*34	+'5flfiK"@	}fl!#	('
		+'41+.,	+'5b
#bh0fl	(6
.
"fl!yfi'K'
fi]"=fi#fi]1+fi*'K"fl.A"@	+)*34	+'5flfi!b,X1b1+	('5%	?¤ob[fi60@fih<b
fi}
	#bs4ob6b},	?b6,!##b-3!	+'5%fi[¨  "fl!'
fi
b-3NM
!7	('>1+fi*'H	+_fiK0flfi4	+';	+U#b,fi4fi6
.
	+"$%fi4
	+%BED2FGB785p^_"fl	()*.
'
,fiC4ob17%fi10K¤<bW!#'
1(#.
"@!yfi*'
	ff#fi"
	84G	(1(flfi*"K"@.
6	20=:
1+!#b-#	+"%¨kb3NM,!7	+'\	("ff,	(%	80fl34!#'b-'[fl	8cRTfi*'x#brb670@fiAY,!3cb-1+!yfi'YD2.,	{
	(3fi"ff!'
1+._

,fi
6bJ0Kb\K06b-6bJ0WbO6\0flfi*M
	+3Cb¤<bx
	><b"I
!#"@#fi21Ab1(!#fi*'
	("W!#3Cb)*	('S¨A	+" 4-b1+!	+'5fl	+'

	80E	(]fiJ0fl!#)	+'
	
#b b67bJ0fl!1+!yfi'¡,	H.
'7b 0fl	(6
.
"fl!yfi'¡3Cb X*fi10(8 ] fiB"=fi#fi\{b X¡D2.,	H1(fi*36,.,bJ0I<b 0@	+6
.,#"fl! fi*'¡	+'560@	#b-"

!"fl#fi21Ab-1+!#fi'
	+"0	('#b<1+fi'\:=)*.70Kb1+! fi*' GG h"@!#'
fib-3NM
!7	('#b<	ZY,!"@fl	+'5%	x	+'560@	\#b"0,!#"flfiffi12b1+!fi*'
	("
!#3Cb)*	('b"+

1+fi3fi<b"&!#'5fl	206b-1+1+!fi*'
	("J120fl.,Abb-"ff	('560fl	Wflfiffi
fi"J#fi*"&"@	+)*34	+'5flfi*"¤o0fl	2b#	("&	W!#3Cb)*	('S¨78
S
	4G	+17%fi*"h
	N1_b-#1+.,#fi
S#b-"h
!"flfiffi12b1+!fi*'
	+"}!3cb)	+';1+.
	('[6b':b-'[flfiE1(fi*3fi#b"|0fl	2b#	("+8h£9fi10]%fi2
fiEfi

!1|{
fi
fl:
'b#34	+'5fl	N#b4!#'5%	806b1(1+!yfi' 0fl	(6
.
#"@!9bvb.,3	('[6bvb670@fiAY,!3cb-b34	+'5%	K	+V,fi*M
#	-/6fi10kfi0D[.
	
#bqb-'
1|{[.706b4
	?#bn4obÀbN
	mb6
!#b34!#	('5%fiA6b3NM
!7	+'120@	+1(	KfiK0flfiWb-'[flfi
8
p^"@%fi" 0fl	("fl.
Àb,fi*"U6bJ0fl	(1+	('N"fl	809.
'7bh670@fi*6
!#	(bff)*	+',	206b-5
	<b"U
!#"@#fi21Ab1(!#fi*',	+"_
!"flfi21+!#b-b"U	+34	20W[
)*	('[fl	+"?	+'\.
'7b>"@.
6	20=:
1+!#	-8N£Pfi10J	WV@	(36
fi
{b-1+	NXEb0fl!#	+346fi0"fl	Ifi*M
"@	20$fi>	('x)J06b9:
flfi0X:"@.
34G.70@fi
	
34fi*#!M
	('
fi

34	+,!#b'5%	?34!#180flfi*"@1+fi*6

bW	+#	(1(K0=fi*'
!1Ab,S	(P	('
"6b-'
1|{b34!#	('[flfi0
	ff
!#"@#fi21Ab1(!#fi*',	+"}
!#"@fiffi1(!#bg[
b"zb^	(3	80fl)*	80K	('B#b"@.
6	80=:=1(!#	 } 9~ 8rp^C34!#"fl34fi	84G	(1(flfi{b>"fl!
fi;6b3NM
!7	+'x3N.,X 0@	+1+!	+'5%	(3	('5%	
6
.
	("@flfi
	A3Cb'
!I:=	+"$%fiE34	+,!#b'5%	ff"fl!3N.
<b1+!fi*'
	+"}
	K
!#'Ob3!1AbI3fi#	+1(.
#b90}X;fi*M,"fl	20$9b1+!fi*'
	+"h	Yffi6	[
0fl!3	('5b	+"m}9~ 8a`]'b4,!#"flfiffi12b1+! fi*'{
	(#!#1(fi*!#7b/
!"flfi21+!<bbA%!	+'
	?	('H<b 0@	+)*! fi*'>1+	80fl1Ab-'bCb-_6
.
'5%fi4
	
	+34	20@)*	+',1+!#bW	('#bW"@.
6	80=:=1(!#	
S
)S¤¿*¿*¿Q¨T.,'bCb-'
1|{[.706b4D2.,	K	("fb-670flfiAYffi!#3Cbb34	+'5fl	J	+U
fi*M
	JD[.
	K<b
D[.
	ff6fi*"@	+	?	+';	+fi*#.,3	('8
a0b 
oEp
iksH?gVl
op
ekg
`h"Kb'

fiNfl	+fi10+

b?	+"$Sb'
7bJ0
	&,!#"flfiffi12b1+!fi*'
	("M7b"6b7bA	+'<bff%	(fi10+

bK1(yb"@!#1Abff
	k<bK	(#b"$%!#1(!#b-2V@.
'5%fi
1+fi'<bb670flfiAYffi!#3Cb1(!yfi*'<,	;<b"W!#3Zb)*	('
	+"W67bJ06b:60Kb-b90W#b:	Yffi!"@%	('
1+!<bx,	.
'b\"fl.
6	20;:=1+!	T{,	+34fi*"

	(3fi*"$60Kb
fiD[.
	I	+"J6fi*"fl!M
#	A	+'5%	('

	20?<b"&1Ab906b17%	20+

"$%!#12b"e4G.
',b34	+'5b	+"J
	W<bE1+fi'\:=)*.70Kb1+! fi*'

	W
	4G	+17%fi*"ffD[.
	q4Gfi10fl3CbE.
' BED2FGB78q/h	(3fi*"JfiM
"fl	80@9b
fi;	+'\670@!#34	20&.
)EbJ0&D[.
	W	("?6fi*"@!#M
	ND[.
	
	Yffi!"@b-'0
fi*"
!#"$%!#'56b"T1(fi*'\:=)*.\06b1(!#fi*'
	("T
	zB#ED2FGB$H7ffi.
'bA	('#b?D[.
	&#b-"
!"flfiffi12b1+!fi*'
	+"6bJ0@1+!<b#	("
"fl!)Eb'¢,!<0fl	(1+1(!#fi*'
	("06bJ0Kb#	(#b"(XZfi-606bF	+'D[.
	 4Gfi10@3	('¢.
'1+!	20$%fi b'
).
#fi
8 
H	+
!<b'5%	:1b#1(.
#fi"
	+',	20fl)9	(%!1+fi*"}	('[K0fl	?#fi"O
!#"$%!#'5flfi*"O	+	+34	+'5%fi*"OD[.
	U4Gfi10@3cb'.,' BED2FGB?¤G
!#"@#fi21Ab1(!#fi*',	+"TXv4ob-b-"
	
b6
!#b34!#	('5%fi[¨  {
	+34fi*"P
	+34fi*"$606b-
fihD[.
		+"P6fi*"fl!M
#	CD[.
	C%	+',)Ebh.
)EbJ0_<bh0@fib-1+!yfi'ff,	fi*"U"fl	+)3	('[flfi*"

	?
!"fl#fi21Ab-1+!yfi'4ob *fiJ0fl	+1(!#	('

fi4#bN1+fi'\:=)*.70Kb1+! fi*'   JG?  J	(' BED2FG BHO6	+D[.
	l'
fi*"+8
©5b+V@fiff	+"$b?670fl	(3!"6b,5{
	(3fi"db V@.
"@6b
fiff1_b1+.
fi*"^
	}	+"$bM
!#!b b?b-%fi"^	Yffi6	80fl!3	('[6b#	("+[1+fi'[
120@	(6b3	('5%	sb]#bh,!#"@K0fl!M
.
1+! fi*'A,	d4Gfi10@3cb"PD[.
	fiJ4P0@	+1(	+'W#fi"dBED2FGBH78`£P	+"fl	hbh#b" b670@fi Yffi!3cb1(!#fi*',	+"+
670@fiQ	+'
!	+'5%	("]6b'5%fiW
	J<bA670@fi*6
!#bK3	(
!#1(!yfi*'0,	J#b"
!#34	+'
"@!#fi*',	+"
	Jfi*"!BED2FGBH7
1+fi3fiN<b"
	Z[
0fl!À9bb"]
	ff#bW%	+fiJ0 

bI	+ b"@fl!#12b4
	K#b"]
!"fl#fi21Ab-1+!#fi'
	+"(="flfi*34fi*"]1Ab6b-1+	+"k
	Kfi94P0fl	+1(	20h.
':34fiffi
	(#fiID[.
	
	Yffi6
!#D[.
	>#b 4GfiJ0fl3Cb:	Yffi6	80fl!3	('[6bO
	fi*"rB#ED2FGB$H78
S

	+3Zb"+	+"$%!3cb34fi*"N<b:
	+',"fl!#7b,	;<b
	+',	20fl)


bK,	k#bU4ob6bff,	!b6
!#b34!#	('5%fiJ!#'5K0 

',"fl	+12bA
	(fi10@fiA	('ctu²fi7	 Off	80fl)R1+3
¹
ffi9bfi10CD2.,	k	+"$Sb

	mb1(.
	20@
fi1(fi*';3	(
!#1(!#fi*'
	("O670fl	72!#b"}
	?#bN1(fi*'
"$b'5%	-8
   

-fi)+


)      
£9fi10h%fi2
fiEfi0	Yffi6
.
	("@flfi;{,	+34fi*"k
	(3fi"@60Kb
fi0D[.
	A1+fi*'Y<b4%	(fi10+

b
	K#bE	(#b"$%!1+!#7bH	('Y3	(
!#fi"
1+fi'[fl!#'[.
fi*"(+V@.
'5flfiA1+fi'0	+3	7%fi2
fiff
	k<b"!3¢b-)*	+'
	("+["fl	k6
.
	+,	k"fl	80T12b6bh
	k
	("fl180fl!#M,!<0CX	('5%	+',
	20
.
'b1(fi*'\:=)*.\06b1(!yfi*'Y
	W,!#"flfiffi12b1+!fi*'
	("e0fl	(#b-fl!9b34	+'5%	K1+fi*346
	WVKbE1(	20fl12b'b b0.
'b"@.
6	80=:=1(!#	-8ip^#fi
V@.
"$%!3:
1AbJ0+

b&	+=.,"flfi?Xi0fl	:='b34!#	('5%fi?
	}	+"$b?3	7%fi2
fi*#fi)=

b]6bJ06bUb6fi10$bJ0`"@fi*#.,1+!#fi'
	+"ab
!'5%	20@	+"Kb'5%	
670@fi*M
#	(3cbN,	ff<bq0fl	+<b1+! fi*'	+'5K0fl	?
!#"@#fi21Ab1(!#fi*',	+"X"@.
6	80=:=1(!#	("+8
   < 
	
	



ffflfi	ffi !
"#$

	%
&
'(*)+

,

-.)
   	



}2~ =T8 ?8 ]ff8
]ebMb90K0flfi,/"gGflW>i@G HB# <Hfi @GJB   \H7_¤	"&fiy*	20(
]h	  yfi10KMS_¿a© 5¾*¨78
}9~,8ff,8flfi?!#3Cb'ffi£^{
!#8 
 b),8
 
/¿ O3©;¤$¿a©7,¿Q¨78
} #9~,8 £98
/]!<0@fl{kb'
ffi,8SwUfi-%{
	-/"gGW> <Hfi @GJB   \H7U¤	FU0@!#	()*	20( 
 b<bMbJ0(N=`w^¿a©3©
f
¨78
}J~,8
,	&#b =9!#)*.
	806b, 
F8
S
8fiJfi*'
b#	( ?8fiUbJ0@1*

b+[ 
 bJ0$y

'
	+- ,8 
F8 }figV@fi
 W8
z8/]	20fl'Ob'
S
8
w^8 !\b-+D[.
	+ff
	ff£ b90fl)Eb^b'
 ?8 
H!<0Kb'
b,
£C{5X2"+8}	(8S©
   
_¿*¿ 8©>¤$¿a©3© 5¨78
}  J~ ?8flfi?	7*	80fl"+z8
S
3	(#!'
1M1Y b'
H£98N"&	+#b 2!#)'
	(@%	
£C{,!# 8 
 b)
8
 
_¿ OOffi¿4¤$¿a©7,¿Q¨78
}9~,8.RT{70@!#"$%!#b-'
"fl	(' FW8 
Hfi10@)*	+'
"$%	80fl'",8zffi1|{
!$#%- FW8&%8fl1b-1+fi*M
"@	+'FW8=T8=©?0Kb.
' FW8 /K8 }!#	Z[

	80+
pO8Sw(')*"fl)1b1bJ0flXb'
-=T8=©	+"fl	('[Mb1|{
	80+1+fi*'
[3Cb- 7	ffi¿*¿ 	 O O
f

f
	 	,¿*8
¿Q¾
       &  	




   
	
 
 fiffflffi
 "!#%$'&)(fl*,+-! .0/!1,.324!
57698;:fl<>=@?A6B<DCE:GFA6H8IKJALNMO69<DCP:'QR?@6TSUIVLNWEWEIKF@LUIYXBL[Z:KJ\XB:KJ;LN:flJ@6B<]FA6_^@I+VEI)6BJ@69WE`OZ
a
IVF@6TSUIV<E?A=b69WDMOX9Lc6
d
?fehgflgAi[jlknmpoYgq=@WD:FA?@XB6rF@69st69X9CE:fl<;FA6uF@Lwvfl69WE<E:xCPLN=b:x<D6B`pZ?@JySUIfiF@:fl<DLc<zWE69XBLN^@LcFOI{"|}IY<~=6BX9?@ScLcIKWE69<
8~:flWDst:flSN:fl`OZ
a
IK<~XB:fl8~=:flWDCPIK8;LN6BJCP:K<F@6xF@LNX@:fl<F@6st6BX9CE:fl<CPLc69J@6BJ69J^@?A6BJOIŁ=OIKWCP6x<E?:flWDLc`fl69J6BJ
SUIŁWD6BXB:KJ@<DCEWE?@X9XBL[Z:KJknmoKgyFA6ScI":KWELc69JCIKX9L[Z:flJ6B<CP?@FALUIKFOIVQR?@6OIYXB6qQ?A6K)6BJXBLN6BWDCE:8~:F@:@-ScI
Z?@SNCELc8;I~XBIK=OI@6ZY@IY`fl:flJOIKS]<D6l6BJ@X9?@6BJCEWE6~6B<DCEWE?@XCP?@WEIKSc8~6BJCE6~FA6B<PIYXB:fl=@ScIKFOIF@6lScIK<)XIK=@IK<)LcJAst69WELN:flWE69<
XB:KJu<DLc8~69CPWBZ
a
I\X9?OIKF@WEIKFOIA{
u:fl<CPWPIY8;:fl<	QR?@6-ScI)=b69XB?@SNLUIKW]69<DCPWD?@X9CE?@WPIGF@67ScI<D?@=6BWDM@XBLc6
d
?0egflgAijsIvfl:KWE6BX96-X9Lc6BWCP:fl<>X9:fl8;=:flW
CIY8;LN6BJCP:fl<H69JuScIlF@LNst?@<DL[Z:flJF@6IKFHZIYCP:fl8~:fl<4vYIKXBIKJCP69<-`fl69J@6BWEIKF@:fl<T=:flWTXIKFOIzLc8~=OIKXCP:lLZ:flJ@LcX9:@{>]ScSN:
LcJ_O?Afl6=b:fl<CP69WELc:KWE8~6BJCP6;6BJŁSUIuJOIYCP?AWPIKSN6BIuF@6Sc:K<GF@6st6BXCP:fl<l:fl^A<E6BWvYIKF@:fl<lX9:flJŁ6BSp_ QR?@6<D:flJ
WE69<E?@SwCIKFA:uF@6zScI8~Lc`KWPIKX9L[Z:flJ¡¢XB:IKSN6B<DXB6BJAXBLUIF@6zSc:K<)F@69st69X9CP:K<GLNJ@F@LNv?@FA?OIKSc69<B{
d
<BZ
a
0Sc:K<'IKFTZIYCE:fl8;:K<
=OIKWD6BX96BJ"R?@J@F@LNWE<E6sYZIYXBLcSN8;69JCP6~6BJ"6BS<E?@^@<CPWEIYCP:@>=:flW\SN:¢QR?@6J@:¢:K^@<E69WDvYIK8~:fl<,<E?"WEIK<DCEWE:¢CPWEIK<,69S
^:fl8,^OIKWDF@6B:A{£}:flWz:KCPWD:xSUIKF@:A@698;:K<l:fl^@<E69WDvYIKF@:QR?@6uScI¢6B<CPWE?AX9CP?AWPIFA6uScI¢WE6BX9:flJ@<CPWE?AXBXBLZ:flJsI
vfl:KWE6BX96SUI¢IKJALc<E:YCPWE:K=fZ
a
Ir6BJŁSUIuF@LNst?@<DL[Z:flJF@6SUIK<vYIKXIKJCE6B<B>ŁIYF@6B8ZIK<,=:fl<ELN^@LcSNLNCPIScI¢IK=OIYWELcX9L[Z:flJ6BJ
SUI8~Lc<E8;IF@6;8;69XIKJ@LN<E8~:fl<)XB:K8;=@SN6WVD:fl<)qXB::fl=6BWEIYCPLwvfl:fl<9QR?@6~LcJvfl:KSc?@X9WPIKJXBLc69WDCE:uF@69<E:flWDF@6BJ6BJ¤69S
6BJCE:flWEJ@:FA6BS F@6st6BXCP:@{
d
<Z
a
ScI~vYIKXIYJRCE6l=@?@69F@6l6YCP69J@F@69WE<E6Y0F@6B<DSc:XIKSNLcIYWE<E6G:IKF@QR?@LNWELNW_CE6B8~=b:flWEIKSw
8~6BJCP6zSUIst:flWD8IFA6;?@Jq=6BQR?@6R¥J@:rF@LN=b:flSN:F@6~F@Lc<DSc:XIKX9L[Z:flJ¡F@?@WPIYJRCE6;<D?=@WD:X96B<D:uF@6zF@Lwst?@<ELZ:flJ¦{z|0I
6BJA6BWE`@Z
a
IF@6zIKXCPLNvYIKX9L[Z:flJfiFA6zIKSc`fl?AJ@:F@6z6B<CP:fl<'8~6BXIYJ@Lc<D8;:fl<-=b:F@WBZ
a
I<E69WIKSc`fl:8ZIK<V^@I+VEIQ?A6;ScIF@6
?@Jr=@WE:XB69<E:~<ELN8;=@SN6VXB:K8;:z=@?@69F@6<E6BWT69SfF@6BJ@:K8;LNJOIKF@:§O¨©©ª¬«­V:~<PIKSwCP:l<ELN8;=ASc6K{
d
8\?Az^OI+VEIK<	F@:fl<DLc<	@6B8~:fl<>F@69<EXB?A^@Lc69WDCP:\?@JJR?@6vfl:\CELc=:FA67F@6st6BXCP:,QR?@6_@6B8~:fl<	LcJCP69WE=@WD69CPIKF@:
XB:K8;:?@JF@LN=b:KSc:'F@6-FALc<ESN:XBIKXBLZ:flJz^@LcFALc8~6BJ@<DLc:flJOIYS®{}]<DCP:K<pF@6st6BX9CE:fl<BF@67st:KWE8;IGIKScIKWE`flIKFOIVzXB:flJ?@JOI
=@WD:Kst?@J@F@LNFOIKFF@6;CPIKJ¤<OZ:KSc:¢g{°¯²±
d
}F@LNMO69WE69J¤F@6ScIK<Lc<EScIK<'F@6;vYIKXBIKJCP69<,XB:fl8³Z?@J@8~6BJCP6~:fl^@<D6BWvKIYFOIK<
=:flW):KCPWD:fl<)`flWD?@=b:K<)6BJxF@LNvK6BWD<PIK<<E?@=6BWMOXBLN6B<)fiX9:flJ@<DCELNCE?Afl69J¦0=b:flW)SN:QR?@6zXB:flJ@:XB698;:K<BfSUI=AWELc8~6BWEI
:fl^@<D6BWvKIYXBL[Z:KJuF@LNWE69X9CIzF@6F@Lc<DSc:XIKX9Lc:flJA6B<H^@LNF@Lc8~6BJ@<DLc:flJ@IKSc69<B{>57698;:K<7X9:fl8;=AWE:fl^OIYF@:@OIKJ@IKScLNIKJ@FA:~<D?@<
8~:vLN8;LN6BJCP:fl<4WD6IKX9XBLN:flJ@6B<9Q?A6G<D?¡XB:K8;=:flWDCPIK8~Lc6BJCE:l6B<7IKJTZIKSN:fl`fl:~IKSfF@6SUIK<TF@LN<ESN:XBIKXBLN:flJ@6B<H69J¡69S
i´flk
  	

vfl:KSc?@8~6BJ¦{HIK8,^ALZ6BJu@6B8~:fl<_F@6B<EIKWEWD:flScScIKF@:z?@J¢8~:F@6BSN:~QR?@6G6Y=@SNLcXI~6BS}:flWELN`fl6BJrF@66B<CP:fl<VFA69st6BXCP:fl<9{
Z
]<DCE6l<E6l6BJAXB?@69JRCEWPI6BJfiScIF@LNst?A<EL[Z:KJfiIKJ@LN<OZ:KCEWE:fl=OI;F@6lSUIK<_vYIKXIKJCE6B<'<E?@=6BWMOXBLcIKSc69<V`fl69J@6BWEIKFOIK<)=:flWV69S
^:fl8,^OIKWDF@6B:~L[Z:KJ@LcX9:@OQR?@6GScIK<7IK`flSc:K8;69WPIKWEI,6BJuM@SUIK<T<ELN`fl?@LN6BJ@F@:~SUIzF@LNWE6BX9XBLZ:flJuFA6GScI~WD6BXB:KJ@<DCEWE?@X9XBL[Z:KJ¦{
]<DCPIK<	M@SUIK<>F@6TvYIKXIKJCE6B<pWD6B<D?@SNCPIKJ;<D6BW	LcJ@69<DCPIK^@Sc69<	,<E6-69J@XB?A6BJCPWEIKJXB:KSUIK=@<EIKFOIK<>FOIYJ@F@:Sc?@`IYWI'Sc:K<
F@LN=b:flSN:fl<¦F@6	F@LN<ESc:XIYXBL[Z:KJ)^@LcF@LN8;69J@<ELN:flJOIKSN6B<nIKJCP6B<}<E6R¥JOIKSUIYF@:fl<B{	V^@<E69WDvYIK8~:fl<}IKF@698 ZIK<fQR?@6	Sc:K<}FALc=:flSc:fl<
XB:KJ@<DCELNCP?fl6BJq=@?@JCE:fl<'F@6zJ?AXBSc6BIKXBLZ:flJ¢fiX9WE6BX9Lc8~Lc69JRCE:F@6lSUIY<VLc<DSUIK<VFA6zvYIKXBIKJCP69<QR?@6zX9:fl8;LN6BJ@BIKJxI
IK=OIYWE6BX96BW_IKS0IK?A8;69JRCPIKWHSUI,FA:fl<ELN<B{
]S	A6BX@:uF@6;QR?@6~SUI<D?@=b69WDMOX9Lc6;£ CehgKgAij-=@WD6B<E69JCP6ScI8;LN<E8;IWE6BX9:flJ@<CPWE?AXBXBLZ:flJ@Ir=6BWD8;LwCPLcFA:
XB:K8;=@WD:fl^OIKW_QR?@6,69<DCP6CPLN=b:;F@6\F@6st6BXCP:fl<-CPIK8,^@LZ6BJuIK=OIKWD6BX96BJfi6BJ¡6BScScI~^@I+VD:<ELN8;LNSUIKWD6B<HX9:flJ@F@LNXBLc:KJ@6B<9
IŁSUI¤vfl69QR?@6q@698;:fl<:K^ACP69J@LcF@:"LNJ@F@LcX9Lc:fl<F@6x<E? =AWE:fl^OIY^@Sc6fiWD6IKXCPLNvLNFOIKFQR?fZ
a
8~LcXBI=@WE6st6BWD6BJ@X9LUIKSh{
£]WE:fl=:flJ@698;:K<VQR?@6ŁZ6B<DCPICPLc69J@6l<E?x:flWDLc`fl69Jfi6BJxSUI~CP6BJA<EL[Z:KJq6ZY=OIKJ@<DLNvYI=@WE:F@?@X9LcFOI=:flWV69S XIK8~=:F@6
F@6st:flWE8;IKXBLZ:flJF@6'SUIY<HF@Lc<DSc:XIKX9Lc:flJ@69<4^@LNF@Lc8~6BJ@<DLc:flJ@IKSc69<B{
]SOIK?@8~6BJCP:)FA6HSUI-F@:K<ELc<]FA6HLcWEWEIKF@LcIKXBLZ:flJGLZ:flJ@LNXI-FOIVSN?@`IKWIKS@X9:flJCPLcJR?@:)X9WE69XBLc8~Lc69JCP:VF@6HScIK< LN<ESUIY<
F@6_vKIYXIKJCP69<4=@WD69vLUIK8~6BJCE6-JR?@XBSN6IKF@IK<p69JSc:fl<	F@LN=b:flSN:fl<>F@6-FALc<ESN:XBIKXBLZ:flJ¦RIK?AJ@QR?@6V<ELN`fl?@69JIK=OIYWE6BX9Lc69J
F@:u:KCPWD:fl<)CPLc=:fl<'F@6;F@69st69X9CP:K<\WE69SUIKX9Lc:flJ@IKF@:fl<)X9:flJ¤SUIY<FALc<ESN:XBIKXBLN:flJ@69<)^@LcF@LN8;69J@<ELN:flJOIKSN6B<9{V6~@6BXA:@
F@6st6BX9CE:fl<\<DLc8~LcScIKWE69<-CIK8\^@LZ69JIY=OIKWE69XB69J¤F@?@WEIKJCP6~6BS>XBWD6BXBLN8;LN6BJCP:
d
?ff
d
?0egflgAij 0Sc:rQ?A6;F@698,?@69<
CPWEIQR?@6,<D:flJ Z6B<CP:fl<VFA69st6BXCP:fl<-LcJCPWBZ
a
<E69XB:fl<-I6B<CI<D?@=6BWDM@XBLc6\LcJ@F@69=b69J@F@LN6BJCP698;69JRCE6lF@6\X¦Z:fl8~:<E6BI<E?
8"Z69CP:F@:zF@6'`fl69J@6BWEIKXBLZ:flJ¦{
d
FA:fl<ELN<8ZIK<	6BSc6vYIKFOIK<	@6B8~:fl<	=@?@69<DCP:\F@678;IKJ@LwMO6B<CP:SUIIK=OIKWDLcX9L[Z:flJzF@67XBLc69WDCE:fl<	CELc=:fl<>F@6_F@69st69X
CP:K<J@:)F@69<EX9WELNCE:fl<X9:flJzIKJCP69WELN:flWELNFOIKF¦CIKSN6B<XB:fl8~:VF@:fl8~LcJALc:fl<0=6BWE=6BJAF@LcX9?@SUIKWD6B<F@64SUI_WE69XB:flJ@<CPWD?@XBX9L[Z:flJ
:¢9:flJOIK<G<ELcJWE6BX9:flJ@<CPWE?ALcWB{u£IYWPI¡6ZYA=AScLcXBIKWSUI¡IY=OIKWELNXBLZ:flJFA6;CIYSc6B<GF@69st69X9CE:fl<,@698;:fl<G=@WE:K=@?@6B<CP:fi69S
<ELN`fl?@LN6BJCP648~6BXBIKJ@LN<E8~:fi0SUIK< LN<EScIK<F@64vYIKXBIKJCP69<BQR?@6T6BJlScIK< =@WDLc8~6BWPIY<69CPIK=OIK<]FA6H^b:fl8\^OIKWEFA6B:)L[Z:KJ@LcX9:
<E6~6BJAXB?@69JRCEWPIKJŁ69Sc:flJA`IKFOIK<ISc:rSUIKWD`fl:F@6~SUIF@LcWD6BX9XBL[Z:KJF@6~SUIWE69XB:flJA<DCPWD?@XBX9L[Z:flJnvYIKJ¤IYF@QR?@LcWDLc6BJAF@:
?@JOI'st:flWE8;I)8 ZIY<	X9?OIKF@WEIKFOIXB:flJ;6BSIK?@8~6BJCP:F@6_SUI)F@:fl<DLc<9{
d
<BZ
a
CELc6BJAF@6BJILN`fl?OIKScIKWE<D6HSUIK<>Sc:KJ@`flLNCE?@F@69<
CP:YCIKSN6B<'F@6~Sc:fl<)69<EXIYSc:flJ@69<\F@6zScIK<'Lc<EScIK<)F@6zvYIKXIKJCE6B<\QR?@6~<ELN`fl?@69JSUIF@LNWE69XBXBLZ:flJqF@6;ScIWE6BX9:flJ@<CPWE?AX
XBLZ:flJ¡¡Sc:fl<7Q?A6l<ELc`K?@6BJfi<D?fiF@LcWD6BXBX9L[Z:flJ¡=b69WE=6BJ@F@LNXB?@ScIKWB{ffiflp:K8;:ScIWE69XB:flJA<DCPWD?@XBX9L[Z:flJfiCELc6BJAF@6lI<D6B`fl?@LNW
SUIxF@LNWE6BX9XBLZ:flJFA6uSN:fl<z6B<EXBIKSc:KJ@6B<~8 ZIY<~X96BWDXIKJ@:K<=OIKWEIIK<BZ
a
WE6BFA?@XBLNW~ScIxCE6BJ@<DL[Z:flJyF@6uS3Z
a
JA6IfiF@6Z6B<DCE:fl<
e=:flWlScIx69ScLN8;LNJOIKXBLZ:flJFA6  ª¬«"!Ej SN:xIKJCP69WELc:KWE8~6BJCP66Y=@?A6B<DCE:sIvfl:KWE6BX96uScIxIK=OIKWDLcXBLZ:flJŁF@6F@:fl8~Lw
J@LN:fl<T=b69WE=6BJ@F@LNXB?@ScIKWE69<7FA6GScI~WD6BXB:KJ@<DCEWE?@X9XBL[Z:KJ¦{T]J¡WE69`flLc:KJ@6B<TF@69ScLc8~LNCPIKFOIK<p=b:flW_F@LNX@:fl<_F@:fl8~LcJ@LN:fl<4:
6B<DXIKSN:flJ@69<)=b69WE=6BJ@F@LNXB?@ScIKWE69<)IK=OIYWE6BX96l?@Jfist6BJTZ:K8;69J@:F@6\stWD?@<DCEWPIKX9L[Z:flJfi69<DCPWD?@X9CE?@WPIYS QR?@6l=@WE:[vK:XBIScI
F@69<PIK=OIYWELcX9L[Z:flJF@6VSUIGWE6BX9:flJ@<CPWE?AXBXBLZ:flJ¦@FA:flJ@F@6)SN:fl<ZIYCE:fl8~:fl<<D6)6BJ@X9?@6BJCEWPIKJr:flWEFA6BJOIKFA:fl<4XB:KJ<ELc8~69CEWZ
a
I
XB?@IKF@WPIYFOIA{
57698;:fl<_XB:K8;=@WD:fl^OIKFA:QR?@6\69SIY?@8;69JCP:FA6BSfCIK8;I¥J@:zF@6GSUIK<TLc<DSUIK<_F@6'vYIKXIKJCE6B<VX9:flJ¡69S}CELc6B8~=:
F@6lLNWEWPIYF@LUIKX9L[Z:flJrOIKX96l=b:K<ELc^ASc6\QR?@6~IIKSwCIK<7F@:fl<DLc<VJR?@X9Sc6B69JquXBWD6B9XIKJqJR?@69vYIK<'Lc<DSUIK<7F@6BJCEWE:F@6lSUIY<
I;6YLc<CP6BJCE6B<BfX9WE6¦ZIKJ@F@:fl<D6,8³Z?ASNCPLN=@Sc69<4J@Lwvfl6BSN6B<9{V]SJ-Z?A8;69WE:FA6\J@Lwvfl6BSN6B<76Y=@?@69<DCP:K<)F@6B=6BJ@FA6K¦=OIYWPI
?@JOI8~Lc<D8I~F@:fl<ELN<)F@6lLcWDWPIKFALUIKX9L[Z:flJ¦F@69S _O?gVD:LZ:flJ@LcX9:QR?@6zWE69XBLc^6,ScI<E?@=6BWMOXBLN6K{
d
<Z
a
¦6BS]IY?@8;69JCP:
F@6l69<DCP6 Z?@SwCPLN8;:lsIvfl:flWD6BX96~ScIIK=OIYWELcX9L[Z:flJuF@6lXBW@ZIYCP69WE69<)XB:flJx8;I[K:flWV=@WD:Kst?@J@FALcFOIKFu¢FOISN?@`IKW-I?@JOI
CP:K=b:fl`KWPIYsZ
a
I8ZIK<WE?@`K:fl<PIA{u|0Iu<D?@=b69WDMOX9Lc6Y]F@669<DCIu8IKJA6BWPICIY8,^@LZ69J69<,8ZIK<GLNJ@6B<CIK^ASc6zqCELc69J@6
8;I[K:flWTCP6BJAF@6BJ@X9LUII~WE69XB?@=6BWEIKWV<E?¡6B<DCPIKF@::KWELc`KLcJOIKSh@:fl^@<D6BWv4ZIYJ@F@:fl<D6\st6BJTZ:K8;69J@:fl<-FA6\WE69XB?@=6BWEIKXBLZ:flJ
F@69S4FOI¥J@:fiI¡CE6B8~=b69WPIYCE?@WPIfiIY8,^@Lc69JCP6QR?@6CELc6BJAF@6BJ"I¢WD6BF@?@X9LcWl69SpJ-Z?@8~6BWD:¢F@6J@Lwvfl6BSN6B<l6ZYA=A?@6B<CP:fl<
IK<BZ
a
XB:fl8~:OIKX96BW'F@69<PIK=OIYWE6BX96BW'B:KJOIK<)8~69CIY6B<DCPIK^@SN6B<)XB:K8;:<D:flJxSUIK<)WD6B`flLN:flJ@6B<-<ELcJxWD6BXB:KJ@<DCEWE?@X9XBL[Z:KJ¦{
V6B8~:fl<CPWPIY8;:fl<z69JCP:F@:qXIK<D:¤QR?@6¡ScIq=@?AJRCPIF@69SV_ 6WVD6BWDXB6¢?AJOILNJ\_O?@69J@XBLcI6BJCP:F@:fl<~6B<DCE:fl<
=@WD:X96B<E:K<B{
£:flW¡Z?ASNCPLN8;:AI\8,?A;IKSwCIK<	F@:fl<DLc<XB:flJIKSwCP:m_O?gVD:,F@67Lc:flJA6B<pA6B8~:fl<4LcFA6BJCPLwMOXIKFA:\SUIGIK=OIKWDLcX9L[Z:flJ~F@6
?@JOI'<E?A=b69WDMOX9Lc6_JOIKJ@:6B<CPWE?AX9CP?AWPIKFOIXBIKWPIYX9CP69WELNIKFOI'=:flW]?@JOIWE6BF~F@6TXBW@ZIYCP69WE69<:flWD`IKJ@LNIKFA:fl<]XB:flJ;?@J
XBLN6BWCP:z:flWEFA6BJuIzX9:flWDCE:IYScXIYJ@XB6Y{
 
 &,1'!;.D1*,+G1n&'27.}/!;1
57698;:fl<HFA6B8~:fl<DCEWPIKF@:zQR?@6)69Sf8;LNXBWE:K<EXB:K=@Lc:GF@6'69st6BXCP:lCnZ?@JA6BS¦69<H?@JOIl@6BWDWPIK8~Lc69JCI\vpZIKScLNFOIGCPIKJCP:
=OIKWEI;WD6IKSNLcIYWH=@WE?@69^OIK<7F@6\JOIYJ@:flLcJAF@6BJCIYXBL[Z:KJ¡XB:K8;:~=OIKWEI;6B<CP?@FALUIKW_Sc:fl<TF@6st6BXCP:fl<7=@WE:F@?@X9LcF@:fl<_=:flW
6BSNSUIK<9{ |0IXBIKWPIKXCP69WELcBIKXBLZ:flJFA6¢SUI`K6BJ@69WPIKX9L[Z:flJ6B<CPWD?@X9CE?@WPI¤F@6¡SUIK<;F@Lc<CPLcJCPIK<X9:flJAMO`fl?AWPIKX9Lc:flJ@69<
F@6,FA69st6BXCP:fl<)8~6BFALUIKJCP6'CZ69XBJ@LNXIK<-6Y=b69WELN8;69JRCPIKSc69<BCP6fZ:KWELcXBIK<-rF@6,<DLc8,?ASUIKX9L[Z:flJ¦J@:K<VOI=6BWD8;LwCPLcFA:
LcFA6BJCPLwMOXIKW;Sc:fl<=@WELN8;69WE:fl<~=@WE:XB69<E:fl<FA6fiF@69st:flWD8IYXBL[Z:KJ=@SZIK<DCELcXI6BJ?@JOI¤<D?@=6BWDM@XBLc6 gKgAi
		;I
6B<DXIKScIzIYCZ:fl8~LcXBIA{
]S]IK`fl?gVD69WE::KWELc`KLcJOIKFA:;=:flWVScIJOIKJ@:KLcJ@F@69JCIKX9L[Z:flJ¡CELc69J@6\st:flWD8I~F@6,=@LNWOZIK8~LcF@6LcJvK6BWDCELcFOInXB?fl:fl<
SUIYF@:fl<z<ELN`fl?@6BJF@LcWD6BX9XBLc:KJ@6B<~XBWDLc<DCPIKSc:K`flWOZIYM@XIK<l^@LN6BJF@69MOJALcFOIK<94LcJAF@6B=6BJ@FALc6BJCE6B8~6BJCP6uF@6uScI¢st:flWE8;I
F@6uSUIx=@?@JCIX9:flJ ScIqQR?@6¢<D6¡WD6IKSNLcIxSUIxJOIKJA:flLcJ@FA6BJCIKX9L[Z:flJn{]S7IK`fl?gVD69WE:6B<SN:<D?AMOX9Lc6BJCE6B8~6BJCP6
=6BQR?@6R¥J@:qXB:K8;:q=OIKWEIxQR?@6rSUIfiF@Lwst?@<ELZ:flJ"<E?@=6BWMOXBLcIKSTSc:xWE696B<CPWE?AX9CP?AWE6¡W@ZIK=@LNFOIK8~6BJCP6FOIYJ@F@:qSc?@`IYW
IŁ?@JOI"XB:flJMO`fl?@WEIKXBLZ:flJ6BJ@69WE`Z6CPLcXBIK8~6BJCP6x8ZIK<sIvfl:flWEIK^@Sc6x69JX9?OIKJCP:ySUI¤=@?AJRCPIy<D6WD69CELcWPI¤FA6qScI
<E?A=b69WDMOX9Lc6K{7Jx<E69`fl?@J@F@:CPLN=b:F@LNst?@<DL[Z:flJxIYSc`fl:8ZIK<)SN6BJCI<D6~=:flJ@6lFA6l8IKJALNMO69<DCP:CPIK8,^@LZ6BJfi69JqScI
WE69XB?@=6BWEIKXBLZ:flJF@6BSnFOI¥J@:l=@WD:F@?AXBLcFA:@AQR?@6)CPLN6BJ@FA6)IzIK=@SUIYJOIKWp69Snst:flJ@FA:lF@6'SUI\JOIYJ@:flLcJAF@6BJCIYXBL[Z:KJI
8~:F@LwMOXIYW4SUIK<4CE6BWDWPIKBIK<T`fl6BJ@69WPIKF@IK<_IKScWD6BF@69F@:flWH6BJCPLN6B8~=b:K<HF@6BSf:flWDF@6BJrF@6'@:flWEIK<T:zFfZ
a
IK<9{
57698;:fl<-8;:fl<CPWEIKF@:QR?@6,69S8;IYCP69WELcIKS0F@6B<EIKSc:gVEIYF@:=:flWVSUI~=@?@JCI=A?@6BF@6l69J@XB:KJRCEWPIKWD<E6l69J¢st:flWE8;I
F@6GS[Z:fl^@?ASc:fl<HWD6BF@:flJAF@6IKFA:fl<V:69Just:flWD8IzF@6'CP69WEWPIYIK<7XB:flJ¢:KWELc69JCIKX9Lc:flJ@69<TXBWELN<DCPIKSc:fl`KWOZIYMOXBIK<Hr6B<EXBIKSc: 
J@69<,^@Lc69JF@6MOJ@LNF@:fl<B{T6B<E=6BXCP:xIr6B<DCE:fl<Z?@SwCPLN8;:fl<90@6B8~:fl<8;:fl<CPWEIKF@:¡6vLcF@69J@XBLcIK<B WD6BScIYCPLwvKIY<GIr<E?
8~:flWDst:flSN:fl`OZ
a
IAflF@LN<DCPWDLc^@?AXBL[Z:KJ~;F@LcJHZIK8;LNXIARQR?@6V<D?@`flLN6BWE69JQR?@6V<D6V`fl6BJA6BWPIYJ8;69F@LUIKJCE6-SUIJR?@XBSN6IKX9L[Z:flJ
F@69<EScLNIK8~Lc69JCP:zF@6\FALc<ESN:XBIKXBLN:flJ@69<_A6BScLNXB:flLNFOIKSN6B<B{p]<DCP6G6B<7?@J¢LcJCE6BWE69<PIKJCE6GrJ@:[vfl69F@:fl<E:8;69XIKJ@LN<E8~:
F@6IK=@LNSUIK8~Lc69JCP:GCPWPIYJ@<E=:flWDCE6'F@6'8IYCE6BWDLUIKSnIKScWD6BF@69F@:flWHF@69Sf=@?@JCP:~F@6JOIKJ@:flLNJ@F@69JRCPIKXBLZ:flJ¦{
]JqX9?OIKJCP:rI:KCEWE:fl<-F@69st69X9CP:K<)XB:flJxXIYWOZIKXCP6BW-F@6lF@Lc<DSc:XIKX9L[Z:flJu`fl6BJA6BWPIYF@:fl<'IKSNWE6BFA6BF@:flW-F@6BS=@?@JCP:
F@6VLNJ@F@69JRCPIKXBLZ:flJ¦@6B8~:fl<4=A?@6B<CP:lF@6V8;IKJ@LwMO6B<CP:,?AJ@:fl<4JR?@6vfl:fl<4CELc=:fl<pF@6-XB:flJAM@`fl?@WPIYXBLcJA6B<4J@:\F@6B<DXBWEL 
CIY<_X9:flJuIKJCP6BWDLc:flWDLcFOIYFrQR?@6'@698;:K<_FA6BJ@:fl8~LcJ@IKF@:fffifl !{
d
=@IKWE69XB6BJuXB:fl8~:zScLN`fl6BWEIK<46BSN69vYIKX9Lc:flJ@69<
WE69X9CPIKJ@`fl?@ScIKWE69<BfF@6\?@JOIIKSNCE?@WPIIK=@WE:AYLc8;IKFOI;F@6zgA{ ¯
±
d
b¡Sc:fl<-@6B8~:fl<VXBIKWPIKXCP69WELcBIKF@:X9:fl8;:ScIKB:K<
F@6,FALc<ESN:XBIKXBLZ:flJrF@Lc<D:X9LUIKF@:K<7698;69WE`fl69JRCE6B<)69JfiSUI;<D?@=6BWDM@XBLc6Y{'£]?@6BF@69JqIK=OIKWD6BXB69WVOIK<CI?AJOIF@Lc<CIKJ
XBLcI¢F@6vYIKWELN:fl<lXBLN6BJCP:fl<lFA6uIYJ@`fl<DCEWE:fl8~<lF@69<EF@6r6BSH=@?AJRCE:xF@6LcJ@F@69JCIKX9L[Z:flJ¦><DLc`fl?@LN6BJ@FA:qFALcWE69XBX9Lc:flJ@69<
XBWDLc<CIKSN:fl`flWOZI MOXIK<ffiDifli[g {l57698;:fl<'8~:fl<DCEWPIKFA:rQR?@6z<D?69<DCPWD?@X9CE?@WPIrXB:flJA<DCIF@6zXB?@IYCPWD:rFALc<ESN:XBIKXBLN:flJ@69<
=OIKWDXBLcIKSc69<\F@6@:X!RSN69fl>X9:flJŁF@:fl<\sIYSNCIY<\F@6IY=@LcScIK8;LN6BJCP:r6BJCEWE66BSNSUIK<9 8ZIK<\?@J@I¢F@Lc<DSc:XIKX9L[Z:flJqF@6
CPLN=b:!fi"Kª#%$&P¨' 69JuScIzLNJCP6BWD<E69XBXBLZ:flJrF@6IK8,^OIK<9{
57698;:fl<p=@WE:fl=A?@6B<CP:z?@J8~6BXIYJ@Lc<D8;:G=OIKWPI,<D?`fl6BJA6BWPIYXBL[Z:KJ¦AQR?@6)X9:flJ@<ELN<DCE6V6BJ6BSbF@6B<D=@SUIYIK8~Lc69JRCE:
F@68;IYCE6BWELcIKS®6B8~=@?gVEIKFA:¢=b:KW,SUI¡=A?@JCI¢F@69ST_ 69JŁ?@JOI¢F@LNWE69XBXBLZ:flJŁ=OIKWEIKSc69SUIuI¡SUI¡<D?@=6BWDM@XBLc6Y{
]SnF@69<E=@ScIKIY8;LN6BJCP:l=@SZIK<DCELcX9:\<E6)=AWE:F@?@XB6'I,SN:\ScIKWE`fl:\F@6V?@J<ELN<DCE6B8;I\=@WELNJ@XBLN=OIKSF@6)F@69<EScLNIK8~Lc69JCP:@{
}6BJ@LN6BJ@F@:fi69JŁXB?@69JCI¢6B<CP6<DLc<DCE6B8;I¡F@6FA6B<ESNLcBIK8;LN6BJCP:u6BJŁSN:fl<G8~69CPIKSc69<(
		'SUIr:flWELN6BJCIKX9L[Z:flJF@6
SUI<D?@=b69WDMOX9Lc6 gflgAiR0@698;:K<=AWE:fl=@?A6B<DCE:¡QR?@6;SUIK<)=@WDLc8~6BWEIK<'F@69st:flWD8IYXBLc:KJ@6B<)=@SZIK<DCELcXBIK<'F@6B^@LNFOIK<I
F@69<E=@ScIKIK8~Lc69JCP:fl<ScIYCP69WPIKSN6B<=AWE:[vfl:XIKJScI6B8~Lc<DL[Z:flJ FA6fi<E6B8~LcScIKB:K<F@6xF@LN<ESc:XIYXBL[Z:KJ=6BWDst69X9CE:fl<6BJ
st:flWD8I~F@6)xb698;69WE`fl69JCP6B<'69JfiSUI<D?@=b69WDMOX9Lc6\¡F@Lc<CPWDLc^@?¦Z
a
F@:fl<7ISc:;SUIKWD`fl:F@6,ScIK<-FALcWE69XBX9Lc:flJ@69<*ffiDiflig 
=OIKWEIKSc69SUIK<TIzSUIl<D?@=b69WDMOX9Lc6Y{4|0I~FALc<E:XBLcIKXBLZ:flJF@6'Sc:fl<TF@:K<7<D6B`fl8~6BJCP:K<7F@6F@LN<ESc:XIYXBL[Z:KJ=b69WDst6BXCP:fl<_QR?@6
st:flWD8IKJu6B<CP6,<D6B8~LcSUIYB:F@ISc?@`flIKW-IYSF@6st6BXCP:QR?@6l:fl^A<E6BWvYIK8;:K<-6BJ¡Sc:fl<76Y=b69WELN8;69JRCE:fl<B{ VLNst6BWD6BJCP69<
<ELN8,?@ScIKXBLN:flJ@6B<)FA6;F@LNJTZIK8~LcXBI8;:flSN6BX9?@SUIKW)@IKJWD6B=@WD:FA?@XBLNF@:u=:fl<CP6BWDLc:flWD8;69JCP6lCIKJCE:¡SUI`fl69J@6BWEIKXBLZ:flJ
XB:K8;:)ScIV6B<DCEWE?@XCP?@WEIFA6H6B<DCE:fl<>F@69st69X9CE:fl<BR,:KCEWPIK<]:K^@<E69WDvYIKXBLN:flJ@69<]6Y=b69WELN8;69JRCPIKSc69<]OIKJzF@698;:fl<CPWEIKF@:
QR?@66B<DCE:fl<TF@69st69X9CE:fl<_CPIK8,^@LZ6BJ6YLN<DCP69Ju69Ju:YCPWE:K<H8;6CIKSN6B<eX9:fl8~:
d
`ehgKgAijEj {
_CELcScLNIKFA:;CP69:flWBZ
a
I6BSZIK<DCELcXI;F@6lF@Lc<DSc:XIKX9Lc:flJA6B<-69Jx8;69F@Lc:fl<-XB:flJCPLNJR?@:fl<BfA6B8~:fl<)6B<CP?@F@LcIKF@:CPIKJCP:
SUI;6B<DCPIK^@LNScLcF@IKF¢XB:K8;:ScI`fl6B:K8;6CPWBZ
a
I;F@6CIKSNSUIKF@IF@6lSc:K<fffifl !n^OIK<OZIYJ@F@:flJ@:K<69JxSUIK<76BJ@69WE`OZ
a
IK<)6
LcJCE6BWPIYXBXBLN:flJ@69<,6BJCPWD6Sc:K<\F@LN<DCPLNJCP:fl<G6BSc698;69JCP:fl<GF@6SUIrXB:flJMO`fl?@WEIKXBLZ:flJ¦{
d
<Z
a
6ZY=@ScLNXIK8~:fl<SUI¡F@LN<DCEWELw
    	

^@?@X9L[Z:flJF@6st:flWE8;IK<'CPIK8;I¥J@:fl<Q?A6<E6:fl^A<E6BWvYIx69JŁSc:fl<G6Y=6BWELN8;69JCP:fl<9{fiIK8\^@LZ69J¤=@WE:K=b:flJA6B8~:fl<
QR?@6K}F@69=b69J@F@Lc69J@F@:rF@6BS CPIK8;I¥J@:F@69S fffiflVZ6B<CP6z=@?@69F@6;IKF@QR?@LcWDLcWVFALNst6BWD6BJCP69<'`fl6B:fl8~69CEWZ
a
IK<VQR?@6
F@LwMO6BWD6BJ69JCPWE6<Z
a
=b:KWGScIrF@LNWE69XBXBLZ:flJq6YAIKX9CPI¡QR?@6<DLc`fl?A6BJ¤<D?@<\<D6B`fl8~6BJCP:K<\F@6;F@Lc<DSc:XIKX9L[Z:flJ¦{LcJ@IKSw
8~6BJCP6Y}X9:fl8~=OIKWPIYJ@F@:Sc:K<VXfZIKSNXB?@SN:fl<-CE6fZ:flWDLcXB:K<)XB:flJqSUIK<-:fl^@<E69WDvYIKX9Lc:flJ@69<'6Y=b69WELN8;69JRCPIKSc69<Bf:KstWD6BX96B8~:fl<
?@JOI69<DCELc8;IKXBLZ:flJ¡F@6lScI6BJA6BWE`@Z
a
I=:flW-?AJ@LcFOIYFfiF@6"ZIKWD6IF@6lScI~sIKSwCIF@6,IK=@LcScIK8~Lc6BJCE:;69Jfi6BS :flWD:QR?@6
J@:fl<TWD6IYMOWD8Il69JuJR?@69<DCPWD:;8~:F@6BSN:@{
]S	69<DCE?@F@Lc:uF@6~SUI`fl6BJ@69WPIKX9L[Z:flJxx=@WD:fl=@Lc69FOIKF@69<GFA6;69<DCP6;JR?@69vK:¡CPLN=b:F@6~F@69st69X9CE:@ IK<BZ
a
XB:fl8~:uScI
LcFA6BJCPLwMOXIKX9L[Z:flJ~F@6_SUI)JR?@XBSN6IKX9L[Z:flJ~zF@6B<D=@SUIYIK8~Lc69JRCE:GFA67F@LN<ESN:XBIKXBLN:flJ@6B<>@69ScLNXB:flLNFOIKSc69< XB:KJSUI)st:flWD8I 
XBLZ:flJfiF@6lCP69WEWEIKIK<'IYScWE69F@6BFA:flWVF@69S]=@?@JCP:F@6lLNJ@F@6BJCPIKXBLZ:flJ¦fJ@:<@Z:flSc:J@:K<)OI=b69WE8~LNCPLNF@:LNF@6BJCPLwMOXIYW
JR?@69vK:fl<T8;69XIKJALc<E8~:fl<4FA6-CPWEIKJ@<E=:flWCP6)F@6V8;IYCE6BWELcI\6BJ<D?@=b69WDMOX9Lc69<B@<DLcJ@:lQR?@6VCPIK8,^@LZ6BJJ@:fl<pOIl:KstWE6 
XBLNF@:SUI=:fl<DLc^@LNScLcF@IKF¡F@6lXBIKWPIYX9CP69WELNIKW)SN:fl<V6B<CIKFA:fl<'LcJ@X9Lc=@LN6BJCP69<VF@6lF@6st:flWE8;IKXBLZ:flJfi=@SZIK<DCELcXI;6BJq?@JOI
<E?A=b69WDMOX9Lc6;ehgflgij 
		{
